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MR. ABERNETHY. 

The SURGICAL and PHYSIOLOGI- 
CAL WORKS of JOHN ABERNETHY, F.R.S.&C. 
complete in 3 vols. 8vo. Price 21. 3*. 6rf. Bds. con- 
sisting of— Part I. On the Constitutional Origin, 
Treatment of Local Diseases, and on Aneurisms, 
8s. — Part II. On Diseases resembling Syphilis, and 
on Diseases of the Urethra, 6*. — Part III. On Inju- 
ries of the Head, and Miscellaneous Subjects, 7s. 
—-Part IV. On Lumber Abscesses and Tumours, 6s. 
—An Inquiry iuto the Probability and Rationality 
of Mr. Hunter's Theory of Life, 4*. 6£ ; an 
Introductory Lecture for the Year 1815, exhibit- 
ing some of Mr. Hunter's Opinions respecting 
Diseases, 2*. PHYSIOLOGICAL LECTURES, 
exhibiting a general View of Mr. Hunter's Phy- 
siology, and of his Researches in Comparative 
Anatomy, delivered before the Royal College of 
Physicians, in the Year 1817, 8*. ; and the HUN- 
TERIAN ORATION for the Year 1819 , 2*. M. 
DR. BATEMAN. 

REPORTS on the DISEASES of 

LONDON, and the State of the Weather, from 
1804 to 1816, including Practical Remarks on the 
Causes and Treatment of the former; and pre-, 
ceded by a Historical View of the State of Health 
and Disease in the Metropolis in past Times, in 
which the Progress of the extraordinary improve- 
ment in Salubrity, which it has undergone, the 
Changes in the Chapter of the Seasons in this 
respect, and the Causes of these, are traced to the 
present Period. By THOMAS BATEMAN, M.D. 
F.L.S. &c. late Physician to the Public Dispensary,; 
and consulting Physician to the Fever Institution 
in London. In 8vo. 9;. Bds, 

A SUCCINCT ACCOUNT of tbeCON- 

TAGIOUS FEVER of this Country, as exempli-, 
fied in the Epidemic now prevailing in London, 
with the appropriate Method of Treatment, as 
practised in the House of Recovery, and pointing 
out the Means of Prevention. By THOMAS 
BATEMAN, M.D. 2nd Edit. 8vo. Price 6*. Bds. 

DELINEATIONS of the CUTANE- 
OUS DISEASES, comprised in the Classification 
of the late Dr. Willan; including the greater part 
of the Engravings of that Author, in an improved 
State, and completing the Series as intended to 1 
have been finished by him. By T. BATEMAN, 
M. D. In 1 vol. 4to. with upwards of 70 co- 
loured plates. Price !2/. 12*. boards. 

The Series of New Engravings, representing 
those Diseases which should have been figured in 
the subsequent parts of Dr. Willan's unfinished 
Work, may be had by the possessors of that 
Work, separate. Price 7L Boards. 

A PRACTICAL SYNOPSIS of CU-> 
TANEOUS DISEASES, according to the Arrange- 
ment of Dr. WILLAN, exhibiting a concise View 
of the Diagnostic Symptoms, and the Method of 
Treatment. By THOMAS BATEMAN, M. D. 

In 8vo. (illustrated by a coloured Plate of the 
Eight Orders), the Fifth Edition. 12*. Bds. 



MR. BRODIE. 
PATHOLOGICAL and SURGICAL 

OBSERVATIONS onDISEASES of the JOINTS. 
By B. C. BRODIE, F. R. S. Assistant Surgeon to 
St. George's Hospital, and Lecturer on Surgery. 
In 1 Vol. 8vo. illustrated by Plates. Price 16*. Bds. 
MR. CHARLES BELL. 

The ANATOMY of the HUMAN 
BODY, containing the Anatomy of the Bones, 
Muscles, Joints, Heart, and Arteries. 

By JOHN BELL, Surgeon. 
And that of the Brain and Nerves, the Organs of 
the Senses, and the Viscera. 
By CHARLES BELL, Surgeon. 
^ In 3 vols. 8vo. (with numerous Engravings), price 
21. 12*. 6d. Boards. The Fourth Edition. 
ILLUSTRATIONS of the Great OPE- 
RATIONS of SURGERY, TREPHINE, HER- 
NIA, AMPUTATION, ANEURISM, and LI- 
THOTOMY. By CHARLES BELL. 

Part I. to. IV. 
The Work will consist of Five Parts in large 
1 4to. each Part containing Four Plates, with Letter- 
Press, price 15*. plain, or 21*. coloured impressions. 
By the same Author, 

A SYSTEM of OPERATIVE SUR. 

GERY, founded on the Basis of Anatomy. 
In 2 vols. 8vo. Price 1/. 18*. Bds. The 2d Edit. 
( (illustrated with upwards of 100 Engravings). 

This Edition includes a Dissertation on Gun- 
shot Wounds, by the same Author. 

The ANATOMY of the BRAIN; ex- 
' plained in a Series of Engraviugs, beautifully 
\ coloured, with a Dissertation on the Communica^ 
I tion between the Ventricles of the Brain. 

In royal 4to. Price 21. 2*. in Boards. 
A SERIES of ENGRAVINGS, ex- 
plaining the Course of the Nerves. New Edition, 
f Price ll 1*. in Boards. 

A DISSERTATION on GUN-SHOT 
WOUNDS. In royal 8vo. illustrated by 17 En- 
' gravings, Price 10*. 6d. in Boards. Uniform with* 
the First Edition of the Operative Surgery* 

ENGRAVINGS of the ARTERIES, 
illustrating the Second Volume of the Anatomy of 
the Human Body, by JOHN BELL, Surgeon ; 
and serving as an Introduction ro the Surgery of 
^the Arteries, by CHARLES BELL, Surgeon. 

Superbly printed in Imperial 8vo. The Third 
Edition. Price Ifi*. in Boards ; or with Plates, 
finely coloured, Price 1/. 1*. Boards. 

ENGRAVINGS from SPECIMENS 

of MORBID PARTS, preserved in Mr. Charles 
Bell's Collection now in Windmill Street, and 
selected from the Divisions inscribed Urethra, 
I Vesica, Ren, Morbosa et Laesa, 
Fasciculus I. Price 1/. 16*. sewed. 

A SYSTEM of DISSECTIONS ; ex- 
plaining the Anatomy of the Human Body ; aud 
pointing out to the Student the Objects most 
' thy his Attention, during a YSpMfcOawfcfc. 
The 3d F.dit. S \o\*. tooUc*^ ^ra*Yfc^fc^ 
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Works recently published by Longman, Hurst, Rees, Orme, and Brown. 



MR. JOHN BELL. 

The PRINCIPLES of SURGERY, a* 

they relate to Wounds, Ulcers, and Fistulas; 
Aneurism and Wounded Arteries; Fractures of 
the Limbs ; and the Duties of the Military and 
Hospital Surgeon. 

By JOHN BELL, Surgeon. 
In 3 large vols, royal 4to. illustrated by upwards 
of 160 Engravings, many of them accurately co- 
loured from Nature. Price 71. 4s. Boards. 

• Volume, the Second, may 



be had separate. Price 3/. 1 2s. bds. 
Volume the 



Third, 



parate. Price 1/. 4*. Bds. 

ENGRAVINGS of the BONES, MUS- 
CLES, and JOINTS, illustrating the First Volume 
of the Anatomy of the Human Body. 

By JOHN BELL, Surgeon. In 4to. with about 
90* Pages of Explanatory Letter -press. The 
Third Edi tion. Price I/. 11*. 6U in Bo ards, 
DR. BLACK ALL. 

OBSERVATIONS on the NATURE 

and CURE of DROPSIES. 

By JOHN BLACKALL, M. D, 
t ^-HrHiyaician of the Devon and Exeter Hospital, and 
of the Lunatic Asylum, near Exeter. 
In 8vo. t he Third Edition, Price 10*. 6d. Boards. 
PROFESSOR BURNS. 

The PRINCIPLES of MIDWIFERY. 

By JOHN BURNS, C. M. 
Regius Professor of Surgery, in the University of 

Glasgow, &c. &c. 
The Fifth Edition. In 8vo. Price 14*. in Boards. 

POPULAR DIRECTIONS for the 

TREATMENT of the DISEASES of WOMEN 
and CHILDREN. By JOHN BURNS^ C. M. 
In 8vo. Price 9s. iu Boards. 
MR. S. COOPER. 

A DICTIONARY of PRACTICAL 

SURGERY : comprehending all the most interest- 
ing Improvements up to the present Period ; also 
an Account of the Instruments, Remedies, and 
Applications employed in Surgery ; the Etymo- 
logy and Signification of the principal Terms ; a 
copious Bibliotheca Chirurgica ; and a Variety of 
original Facts and Observations. By SAMUEL 
COOPER. The Third Edition, revised, correct- 
fid, and enlarged. In one thick Volume 8vo. 
Price 11. As. Boards. 

The FIRST LINES of the PRACTICE 

of SURGERY, designed as an Introduction for 
Students, and a concise Book of Reference for 
Practitioners. By S. COOPER. 4th Edition, 
very much improved and enlarged, with several 
new Plates , in 2 Vols. 8vo. 1/. 10*. Bds. 

DR. COOKE ON NERVOUS DISEASES. 
In Two Vols. Volume I. Price Its. bds. 

ON APOPLEXY, including Apoplexia 
Hydrocephalica, or Water in the bead ; with an 
•Introductory Account of the Opinions of ancient 
and modern Physiologists, respecting the Nature 
and Uses of the Nervous System. 

By JOHN COOKE, M.D. F.A.S. 
The HISTORY and METHOD of 
CURE of the various Species of PALSY* being 
the first Part of the second Volume of a Treatise 
?n Nervous Diseases. 

By JOHN COOKE, M.D. F.A.S. 
In 8vo. Price 6*. Boards. 



MR. CARM ICHAEL. 

OBSERVATIONS on the Symptoms 

and Specific Distinctions of VENEREAL DIS- 
EASES; interspersed with Hints for the more 
effectual prosecution of the present Inquiry into 
the uses and abuses of Mercury in their Treat- 
ment. By RICHARD C ARMICHAEL, M.R.I.A. 
In 8vo. Price 9s. boards. 

An ESSAY on the VENEREAL DIS- 

EASES, which havebeen confounded with Syphilis, 
and the Symptoms which exclusively arise from 
that Poison. Illustrated by Drawings of the Cu- 
taneous Eruptions of true Syphilis, and the resem- 
bling Diseases. By RICHARD CARM ICHAEL, 
M. R. I. A. &c. In Quarto, with coloured Plates, 
Price 1/. 18*. Boards. 



MR. A. COOPER AND MR. TRAVERS. 
SURGICAL ESSAYS. 
By ASTLEY COOPER, F.R.S. Surgeon to Guy's 
Hospital, and BENJAMIN TRAVERS, F.R.S, 
Surgeon to St. Thomas's Hospital. 
Part I. the Third Edition, Price 10*. 6d. Boards. 
Part II. 2nd Edit, in 8vo. price 10*. 6d. 

A SYNOPSIS of the DISEASES of 

the EYE, and their TREATMENT; to which are 
prefixed, a short Anatomical Description, and a 
Sketch of the Physiology of that Organ. 
By BENJAMIN TRAVERS, F.R.S. 
Surgeon to St. Thomas's Hospital. 
In 1 Vol. 8vo. with six highly finished coloured 
Engravings, price I/. 5$. boards. 

An INQUIRY into the PROCESS of 

NATURE in repairing Injuries of the Intestines, 
illustrating the Treatment of penetrating Wounds 
and Strangulated Hernia. 

By BENJAMIN TRAVERS, F. R. S. 
1 vol. 8vo. with Engravings by Stewart. 15*. Bds." 

DR. CLUTTERBUCK. 
OBSERVATIONS on the NATURE 

and TREATMENT of the EPIDEMIC FEVER, 
at present prevailing in the Metropolis, as well at 
in most Parts of the United Kingdom. To which 
are added, Remarks on some of the Opinions of 
Dr. Batemau, in his late Treatise on this Subject* 
By HENRY CLUTTERBUCK, M. D. 
In 8vo. price 8*. Boards. 

MR. CARLISLE. 
An ESSAY on the DISORDERS of 

OLD AGE, and on the Meaus for prolonging 
Human Life. By ANTHONY CARLISLE, F. R. S, 
F. S. A. F. L. S. &c. &c. The Second Edition, 
with several important additions. In 8vo. Price 
5s. Boards. 

The HUNTER IAN ORATION, de- 

livered before the Royal College of Surgeon*) 
in London, on Monday, February 21, 1820. By 
ANTHONY CARLISLE, F.R.S. F.S.A. F.L.S. fcc. 

In 4to. P rice 6s. sewed. ■ 

DR. J. CLARKE. 

COMMENTARIES on some of the 
most IMPORTANT DISEASES of CHILDREN. 
Part the First,-— Containing Observations on the 
Mortality of Children— on Diet— Dentition— Con* 
vulsive Affections*— Inflammation of the Brain — 
Hydrocephalus internus — and Epilepsy. By 
JOHN CLARKE, M. D. &c In royal 8vo. price 
10*. Qd. Boards. 
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DUBLIN MEDICAL TRANSACTIONS, 
TRANSACTIONS of the ASSOCIA- 
lONof Fellows and Licentiates of the King's 
rod Queen's College of Physiciaus in Ireland. 
Vol I. price 14*., Vol. II. price 16*,, and Vol. III. 

rice 14*. Boards. 

DR. FARRE 

A TREATISE on some PRACTICAL 
POINTS relating to the DISEASES of the EYE. 
Py the late JOHN CUNNINGHAM SAUNDERS, 
Demonstrator of Anatomy at St. Thomas's 
Hospital, Founder and Surgeon of the London 
. Infirmary for Curing Diseases of the Eye. 

To which is added, a short Account of the 
Author's Life, and his Method of curing the Con- 
genital Cataract, by his Friend and Colleague, 
J. R. FARRE, M. D. 
~ Third Edition, with Additions, in Demy 8vo. 

illustrated with Eight Engravings, and a Portrait 
* of the Author. Price 14*. plain t _ and 1/. 5*. with 
I tbe Mates coloured. 

I The MORBID ANATOMY of the 
IjUVER, being an Inquiry into the Anatomical 
[J Character, Symptoms, and Treatment of certain 
Diseases which Impair or Destroy the Structure 
of that Viscus. By J. R. FARRE, M. D, 
Part L and II. in Imperial Quarto, Price 15*. each. 
Part III. is preparing for the Press. 

PATHOLOGICAL RESEARCHES 
n MEDICINE. By J. R. FARRE, M. D. 

Essay I. On Malformations of the Human 
Heart; illustrated by numerous Cases, and Five 
: ; Hates, in royal 8vo. Price 7*. Sewed. 
I Pa rt II. is preparing for the Pres s. 

I SIR A. B. FAULKNER. 

I A TREATISE on the PLAGUE, de- 
■rligned to prove it Contagious, from Facts, collect 
I «d during the Author's Residence in Malta, when 
; tiiited by that Malady in 1813; with Observa 

toons on its Prevention, Character, and Treatment. 

By Sir ARTHUR BROOKE FAULKNER, M.D. 
r) fellow of the Royal College of Physicians; late 
f Ibyrician to his Majesty's Forces, &c, 
In 8vo. Price 12*. Bds. 



1 MR. GOODWIN. 

j 1 AN ACCOUNT of the various MODES 
V Of SHOEING HORSES, employed by different 
P Kations; more particularly a Comparison be- 
f tFsen tbe English and French Methods. With 
' Observations on the Diseases of the Feet, con- 
; aected with Shoeing. By JOSEPH GOODWIN, 
j Esq. Veterinary. Surgeon to his Royal Highness 
' the Princ e Regent. In 8vo. with Plates , 12*. Bds. 
MR. GUTHRIE. 

; OBSERVATIONS on GUN-SHOT 
WOUNDS, being the general Result of the Prac- 
tice of the whole of the Peninsular, War. By G. J. 
GUTHRIE . In 8vo. with Four Plates , 12*. Bds. 
DR. HASLAM. 

SOUND MIND, or Contributions to 
the Natural History and Physiology of the Hu- 
man Intellect. By JOHN HASLAM, M. D. late 
of Pembroke Hall, Cambridge; formerly Presi- 
dent of the Royal Medical, Natural History, and 
Chemical S ocieties of Edinburgh. 8 vo . 7*. Bds. 
MR. HOWSHIP/' 

PRACTICAL OBSERVATIONS on 
the Symptoms, Discrimination, and Treatment of 



some of the most common Diseases of the lower 
Intestines and Anus; to which are added, some Sug- 
gestions upon a new and successful Mode of cor- 
recting habitual Confinement in the Bowels, to 
ensure their regular Action without the Aid of 
Purgatives. By J. HOWSHIP, Member of the 
Royal College of Surgeons in London ; Member 
of the Medico-Chirurgical Society; and Corres- 
ponding Member of the Societe Medicale d» Emu- 
lation, in Paris. In 8vo. Price 8*. 6rf. Bds. 

PRACTICAL OBSERVATIONS in 

SURGERY and MORBID ANATOMY. With 
Cases, Dissections, and Engravings. By JOHN 
HO WSH IP. In 8vo. Price 18*. Bds. 

DR. M. HALL. 

CASES of a SERIOUS MORBID AF- 
FECTION, principally incident to Females after 
Delivery, Abortion, &c. and arising from Uterine 
Hsemorrhagy, undue Venisection, Menorrhagia, 
protracted Lactation, Diarrhoea, Aphthae, Consti- 
pation, Scybalae, or other Causes of Exhaustion 
and Irritation. 

By MARSHAL HALL, M.D. F.R.S.E. &c. price 4s. 
By the same Author, 

A DESCRIPTIVE, DIAGNOSTIC, 

and PRACTICAL ESSAY on DISORDERS of 
the DIGESTIVE ORGANS and GENERAL 
HEALTH; being an Attempt to prosecute the 
Views of Dr. Hamilton and Mr. Abernethy, and a 
Second Edition of the Essay on the Mimoses, 
with Additions. In 8vo. price Is. boards. 

On Diagnosis, in Four Parts. — The Phoenomena 
of Health and Disease. — Of the Diseases of Adults. 
— Of Local Diseases. — Of the Diseases of Chil- 
dren, in 8vo. 16*. boards. ____ 
MR. HUTCHINSON. 

CASES of TIC DOULOUREUX sue 

cessfully treated. By BENJAMIN HUTCHIN- 
SON, Member of the Royal College of Surgeons 
of London, ficc. Price 3*. 6d. 

DR. MARCET. 

AN ESSAY on the CHEMICAL HIS- 
TORY and MEDICAL TREATMENT of CAL- 
CULOUS DISORDERS. 

By ALEXANDER MARCET, M.D. F.R.S. 
2d Edit. Royal 8vo. with Plates. 18*. Boards. 
DR. MAGENDIE. 

PHYSIOLOGICAL and MEDICAL 

RESEARCHES into the Causes, Symptoms, and 
Treatment of Gravel. Translated from the French 
of F. MAGENDIE, M.D. Professor of Anatomy, 
Physiology, £*c. &c. at Paris. 12mo. 3*. 6rf. Bds. 

MEDICAL TRANSACTIONS, pub- 
lished by the College of Physicians in London. 
Vol. 6, in 8vo. with coloured Plates, Price 12*. 
Bds. 

Also may be had, Vols. 1 to 5, Price 2/. 8*. Bds. . 

M. P. ORFILA. 
DIRECTIONS for the TREATMENT 
of PERSONS who have TAKEN POISON, and 
those in a state of Suspended Animation ; toge- 
ther with the Means of detecting Poisons and 
Adulteration in Wine: also, of distinguishing 
Real from Apparent Death. By M. P. ORFILA. 
Translated from the French, by R. H. BLACK, 
Surgeon. The 2nd edit In 1 vol. 1 2mo. 6>. Bds. 
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DR. POWELL. 
The PHARMACOPOEIA of the ROYAL 

COLLEGE of PHYSICIANS of LONDON, 1809. 
Translated into English, with Notes, fee. by R. 
POWELL, M.D. Fellow of the College, Physician 
to St. Bartholomew's and the Magdalen Hospitals. 

A New Edition, revised and corrected. In 8vo. 
Price 12*. Boards. 



DR. SWEDIAUR. 

A COMPREHENSIVE TREATISE 
upon the Symptoms, Consequences, Nature, and 
Treatment of VENEREAL or SYPHILITIC 
DISEASES. Translated from the Seventh French 
Edition of F. SWEDIAUR, M.D. In 2 Vols. 8vo. 
Price 1/. As. Boards. 



MR. A. T. THOMSON. 

The LONDON DISPENSATORY ; 

containing— 1. Pharmacy — 2. The Botanical De- 
scription, Natural History, Chemical Analysis, 
and Medicinal Properties, of the Substances of 
the Materia Medica. — 3. The Pharmaceutical 



Preparations and Compositions of the Pharmaco- 
poeias of the London, Edinburgh, and Dublin 
Colleges of Physicians. The whole forming a 
practical Synopsis of Materia Medica, Pharmacy, 
and Therapeutics : illustrated with many useful 
Tables and Copper- plates of Pharmaceutical Ap- 
paratus. 

By ANTHONY TODD THOMSON, F. L. 8. . 
In One large Vol. 8vo. (revised and altered ac- 
cording to the last Edition of the London and 
Edinburgh Pharmacopoeias). 15*. Bds. 2d Edit. 

*** This edition contains the synonyma of the 
names of the articles, in the French, Germaa, 
Italian, Spanish, and East Indian languages. 1 

DR. J. THOMSON. 

An ACCOUNT of the VARIOLOID 

EPIDEMIC, which has lately prevailed at Edin- 
burgh and other Parts of Scotland; with Observa- 
tions on the Identity of Chicken Pox with modified 
Small Pox ; in a Letter to Sir James M'G rigor, 
Director General of the Army Medical Depart- 
ment, &c. &c. By JOHN THOMSON, M.D. 
F.R.S.E. ficc &c. &c In 8vo. Price 10*. 6d. Bds. 



THE FOLLOWING WORKS ARE 
SURGICAL OBSERVATIONS; being 

a Quarteily Report of Cases in Surgery. By 
CHARLES BELL. 

The First Volume is already published, in 4 
Parts, illustEated with Plates, Price 1/. 4*. This 
Volume contains Reports — Of the Treatment of 
Cancer by Compression — Of Soft Cancer — Of 
Ulcerations of the Throat which cause Suffoca- 
tion-— Of Tumors which arise from the Gums — 
Of Abscess and Fistula connected with the Ure- 
thra — Of the Structure and Diseases of the Pros- 
tate Gland — Of the Pulmonary Diseases which 
attend Surgical Operations — Of sounding for the 
Stone, where it is sacculated — Of Counter Fissure 
— Of the Nitro-muriatic Bath in Cutaneous Dis- 
eases, which resemble Syphilis, &c. — Of wounded 
Arteries— Of Fractures. 

Part VI. will be published shortly. Price 6s. 



MEDICO- CHIRURGICAL TRANS- 
ACTIONS, published by the Medical and Chirur- 
gical Society of London. Volume XI. Part II.— 
Vols. I to 10 may be had, Price 9/. 3s. Boards, 
illustrated with Plates. 

Also, Volume XL Part I. Price 9s. Bds. 



MR. C. M. CLARKE. 

OBSERVATIONS on those DISEASES 
of FEMALES, which are attended by DIS- 
CHARGES. 

By CHARLES MANSFIELD CLARKE, 
Member of the Royal College of Surgeons ; 
and Lecturer on Midwifery in London. 
In royal 8vo. Oluntrated with Plates. 
Part the Second, including the White Opake 



PREPARING FOR PUBLICATION. 

Discharge, the Watery Discharge, and Purulent 
Discharge. The Diseases comprehended undei 
these heads are, Inflammation of the Cervix 
Uteri — Cauliflower Excrescence of the Os Uteri 
— the Oozing- Tumour of the Labia — Hydatids oi 
the Uterus — Ulcerated Carcinoma, or Cancer ol 
the Uterus — Ulceration and Abscess of the Vagina, 
together with some Observations upon disordered 
Menstruation. 

At the same time will be published, 
A New Edition of Part I. of the above Work- 
On Mucous Discharges. In royal 8vo. with 
Plates. 



DR. GRANVILLE. 

MEMOIRS on the PRESENT STAT! 

of SCIENCE and SCIENTIFIC INSTITUTIONS 
in FRANCE : containing a Descriptive and His- 
torical Account of the Royal Garden of Plants \ 
the Royal Institute; the Polytechnic School ; the 
Faculty of Sciences ; the College of France ; and 
the Cabinet of Mineralogy ; the Public libraries \ 
the Medical School; and the Hospitals. Wit* 
Plans of the latter never before published, &c fee, 
Interspersed with Anecdotes and Biographicai 
Sketches of all the Eminent Characters whe 
have appeared in France during and since the 
Revolution, in the various Departments of Science 
Accompanied with Observation! upon theh 
Writings, Inventions, Discoveries, and Public 
Conduct. 

By A. B. GRANVILLE, M.D. F.R.S. F.L.S. M.RJ 
In Two Vols. 4to. Illustrated by Numerous 
Plates and Tables. 
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A VIEW 

OF THE 

STRUCTURE, FUNCTIONS, AND DISORDERS 

OF 

THE STOMACH 

AND 

ALIMENTARY ORGANS 

OF 

THE HUMAN BODY, 

WITH PHYSIOLOGICAL OBSERVATIONS AND REMARKS UPON THE 
QUALITIES AND EFFECTS OF FOOD AND FERMENTED LIQUORS, 

By THOMAS HARE, F.L.S. &c. 

FELLOW OF THE ROYAL COLLEGE OF SURGEONS IN LONDON. 
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PREFACE. 



A preface is commonly expected to give 
some detail of the work to which it is at- 
tached: but the table of contents prefixed 
to this essay explains its simple arrange- 
ment; and a casual apology occurs in its 
progress when apparently necessary. 

It may be further remarked, that since the 
obscurities of technical phraseology would 
in no degree recommend an essay to the 
more liberal and enlightened members of the 
profession to which it relates ; and as the at- 
tention of others than medical practitioners 
is not unfrequently arrested by efforts which 
are calculated to simplify the objects of the 
healing art, I have attempted to set forth my 
ideas in language as little technical as the 
nature of my subject would admit 
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EXPLANATION OF PLATE I. 



Fig. 1. — The ultimate fibre of muscle, showing its tubulated 
structure, longitudinal striae, and transverse bands. 

Fig. 2. — The tube contracted, to show the qualities to which 
this structure is adapted. It would seem that an appear, 
ance of this kind led Dr. Croon to adopt the idea, that the 
ultimate fibre of muscle was constituted by a chain of blad. 
ders filled with fluid. 

Fig. 3. — Termination of muscular in tendinous fibre. 

Figs. 4 and 5. — The ultimate fibre of cellular tissue. 

Fig. 6. — Ultimate fibre ofia minute conferva to show its 
tubulated character. 

Fig. 7. — Ultimate structure of a minute parasitic fungus. 

Fig. 8.— The ultimate filament of fibrous tourmaline and 
asbestos, either of which is a solid prism, that of the former 
being sometimes articulated. 

EXPLANATION OF PLATE II. 

Fig. 1. — A congeries of prisms to show their possible in- 
fluence on the net-like arrangement of bone. 

Fig. 2.— The tetrahedron. 

Fig. 3.— The rhomb. 

Fig. 4. — A six-sided prism constituted by tetrahedral mole- 
cules. 

Fig. 5. — A group of tetrahedrons which actually occurred in 

the cavity of a disordered tooth. 
Fig. 6. — Commencement of the crystalline arrangement of 
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enamel, to show the gradual compression of the globule as 
it proceeds from the neck of the tooth. 

Fig. 7. — A double series of globules gradually becoming 
rhomboidal, and exhibiting an approach to the prismatic 
figure. 

Fig. 8. — The enamel completed by an aggregation of rhonw 
' boidal prisms. 

Fig. 9. — Section of a double tooth, showing the striated ar- 
rangement of its enamel and the laminated arrangement of 
its bone. 

Fig. 10. — Diagram of one of the striae to show the universal 

adaptation of the rhomb to the structure of enamel. 
Fig. 11. — A four-sided prismconstituted by rhombs. 

Fig. 12. — A 'common calcareous stalactite, showing the wari- 
ness of its surface. 

Fig. 13. — Copy of an imperfect arrangement of enamel, in 
which the faces of three rhombs are seen in the progress of 
its decay. 

Figs. 14, 15, and 16. — Stellated crystals which compose the 
snow-flake. Fig. 14 being more frequent than any other. 

It is scarcely necessary to remark that the natural objects 
of both plates, with the exception of the stalactite, are mag- 
nified to such degrees as seemed eligible for a clear demon- 
stration of the qualities ascribed to them. 



CONSIDERATIONS 

ON THE 

STOMACH AND ALIMENTARY ORGANS. 



CHAPTER I. 

OF THE STOMACH AND NERVOUS SYSTEM, AND OP 
THE ALIMENTARY CANAL. 

The stomach is the great regulator of the whole 
animal machine, which, unofFended, it nourishes, 
if outraged, it disorders. It is not only the cen- 
tral repository of that nutriment which, by aid of 
the absorbent system, is extended to the remot- 
est points of the animal frame, from infancy to 
manhood; but it is also the source from whence, 
by an equally extending power of the nervous 
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system, the brain is influenced: and no mind has 
proper action, where the stomach is materially 
disordered. 

To be satisfied of the immediate sympathy be- 
tween the nerves of the stomach and those of the 
head, as well as of that sympathy which is so rea- 
dily communicated from the remotest part of one 
member of the body to the remotest of another, it 
is only necessary to bear in mind, that nerves are 
no other than extensions of the actual substance 
of the brain, the principal of which extensions, 
commonly known as the spinal marrow, sends off 
branches to the extremities, and which divide and 
subdivide into filaments, ultimately becoming so 
minute on the organs of sense and motion as to 
evade the most scrutinizing research. 

By means of the nerves, those organs which we 
are capable of calling into action at pleasure, ap- 
pear to receive a direct influence from the brain 
with all the quickness of electricity ; and although 
the precise nature of nervous fluid, or in other 
words of the medium by which this influence tra- 
vels, is not understood, it would seem in certain 



* AND NERVOUS SYSTEM. 3 

qualities to resemble electric fluid; and Empe- 
docles must have entertained an idea of this kind, 
when he advanced that fire, besides air and wa- 
ter, was contained in the nerves. 

Prom the precise similarity of impressions na- 
turally communicated to the nerves by corporeal 
irritability, and those artificially produced by the 
electric shock, it appears reasonable to imagine 
that the matter of nerve is furnished with elements 
in no way different from those of that widely ex- 
tending power. Certain fishes possess this quali- 
ty in such an eminent degree, that they are capa- 
ble of transferring a shock to another animal. 
The torpedo of South America is even said to 
convey a powerful shock through the medium of 
the line to the person who handles it : but the elec- 
tric energy ceases altogether on the death of the 
animal. 

Under these considerations, the sympathy be- 
tween the stomach (to which a vast congeries of 
nerves belongs) and the remotest parts of the ani- 
mal machine, but above all that great director of 

b2 
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its thoughts and actions, the brain, is easily recon- 
cileable. 

As this work is not addressed to the medical 
world exclusively, it may be excusable to observe 
that whenever the stomach is spoken of, the word 
is used literally, and not in conformity with the 
enlarged meaning of fashionable phraseology, 
which comprehends under that term the whole 
abdomen or belly, and the numerous organs con- 
tained within it: whereas the actual stomach oc- 
cupies a comparatively small portion of the abdo- 
minal'cavity, and forms but a very small one of 
the alimentary canal; the length of the intestines 
alone being always six times the measure of our 
height. 

Although the alimentary canal, strictly speak- 
ing, includes the entire passage from the lips to 
the extremity of the intestines, the term is more 
commonly used to express only the stomach and 
tract of intestines. Still however it may acciden- 
tally occur in the former sense: but my object is 
to make the entire alimentary canal a course for 
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the progressive consideration of those organs 
which either expressly constitute a part of its own 
substance and apparatus,, or whose collateral as- 
sistance is essential to its .functions; attempting 
to relieve the monotony of detail by trifling di- 
gressions, as an apology for the introduction of 
my particular views. 
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CHAPTER II. 

CONCERNING THE MOUTH AND ITS GENERAL OR- 
GANS — THEIR SECRETIONS OF FERMENTATION 

IN THE STOMACH AND OF CERTAIN CALCULI. 

When food is taken into the mouth, it has sim- 
ply to undergo mechanical division from the teeth, 
assisted by the tongue and furrowed surface of the 
palate, and receive an admixture of saliva, which 
is a chemical medium of fitting it for assimilation 
with those fluids which are supplied to the sto- 
mach from other sources. 

The lips, the inner surfaces of the cheeks, the 
palate or roof of the mouth, and its depending 
arch towards the throat, commonly distinguished 
as the soft palate, all receive their requisite de- 
gree of lubricity from small mucous glands, situ- 
ate within a membrane common to the whole. 

The uvula, which assists materially in the of- 
fice of lubrification, and furnishes a convenient 
depending point for the deposition of mucus, may 
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be termed the glandular body of the- depending 
palate; from the substance of which it receives a 
small muscle,, which, from its spiral figure, is ca- 
pable of much elongation and contraction. It is 
of great importance in deglutition, still more in 
speaking, and more than all in singing. 

The tongue contributes to the necessary sup- 
ply of mucus, and more particularly from its root, 
where numerous follicles for a due accession of it 
are stationed ; the sense of taste being seated in 
its point and edges. 

Mucus is pellucid in proportion as it is watery, 
and more or less viscous as albumen is a consti- 
tuent. These characters are modified altogether 
by the state of the stomach and intestines. It is 
supplied to all the membranes of the body; but 
more particularly to those throughout the whole 
course of the alimentary canal. Mucus is the 
most abundant of aQ the secretions which the 
blood furnishes to the animal economy, and 
seems principally intended for defending the sur- 
faces of membranes from the agency of such 
matters, as in the course of its functions must 
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otherwise come in contact with them, and there- 
by exert a noxious influence. 

A partof the papillae, or those little white bodies 
so evident on the surface of the tongue, and espe- 
cially backwards, are glands of subordinate office 
in the secretion of saliva, for each of which the 
cuticle forms a sheath. 

The principal glands expressly destined for the 
secretion of saliva are three on each side the face; 
namely, the parotid, occupying a cavity of the 
cheek at the lower and fore part of the ear, from 
which circumstance it takes its name (pagoc, near, 
8g, the ear); the submaxillary, which is much 
smaller, and so named from its situation within the 
foremost angle of the lower jaw ; and the sub- 
lingual, which lies near it, under the fore part of 
the tongue. The first of these glands forms nu- 
merous minute tubea, which unite into one com- 
mon duct, terminating near the second grinding 
tooth of the upper jaw. The chief duct of the 
second or submaxillary gland, terminates nearthe 
small orifices which are formed by the third or 
sublingual behind the central teeth of the lower 
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jaw. These glands are aU of conglomerate struc- 
ture, the constituent glandules sending off excre- 
tory ducts, which, unite in the manner alluded to 
for the transmission of the secreted fluid. 

The motion of the jaws and tongue tends to 
promote the secretion of saliva, by the stimulus 
which their muscular apparatus communicates to 
the respective glands. 

The saliva takes its name from the saline taste 
and qualities which it possesses: and its degree 
of saltness depends wholly upon the state of the 
stomach. In a general way, we are not aware of 
it, from its constant presence; but unusual fast- 
ing, hunger from too rapid digestion, and an in- 
creased secretion from a relaxed state of the sy- 
stem, as in paralysis, all render it sufficiently evi- 
dent. Saliva has further a combination of ani- 
mal gluten, of ammonia, and of calcareous matter. 
While the teeth furnish the first mechanical step 
towards the digestion of our food, the saliva fur- 
nishes the first chemical s'tep; and seems a chief 
agent of that fermentation- by which digestion is 
eminently promoted, if not altogether effected. 
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The healthful condition of this most important 
secretion^ is not only of the highest moment to the 
animal economy at large, but the saliva is often a 
medium for transferring diseases of various kinds, 
as is sufficiently instanced in the bite of a rabid 
animal, in the reprehensible and offensive prac- 
tice of nurses tasting the food of children, and 
even the transfer of metallic influence, of which 
the following are examples. 

I. A gentleman in perfectly good health, sat 
one hour by the side of another, who was under 
the full power of a mercurial ptyalism and unable 
to talk, amusing him with at lesson in botany. In 
the evening of the same day, he perceived some 
increase of salivary secretion, but made no ac- 
count of it. In the night however it became 
very troublesome, and increased so rapidly, ac- 
companied by swellings of the tonsil glands, and 
general irritation of the mouth, which previously 
were not in the least degree disordered, that he 
was confined to the house a full week; at the end 
of which time, the inconvenience had notaltogether 
subsided. The taste of mercury had been con- 
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stantly present; and the impregnation of its va- 
pour could not more successfully have been ef- 
fected through any known means by design than 
it was by this transfer through ptyalism from one 
individual to another. Mercury therefore must 
have been held in solution by the saliva, proba- 
bly in the form of oxide; for the salivary effluvia 
could not have communicated the actual taste of 
the metal without an admixture of its volatile 
particles. 

II. Where a faulty tooth in the upper jaw had 
been stopped from its side with tin foil, the in- 
terstice between it and the adjoining tooth being 
quite inconsiderable, while the upper surface of 
a tooth not immediately beneath it in the lower 
jaw was stopped with the same metal, I have 
known a galvanic shock regularly communicated 
by the saliva from one tooth to the other, when- 
ever, by any accidental movement of the mouth, 
they came within a certain distance of each other, 
probably about half an inch. 

The earthy matter which js, at all times, held 
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in solution by the saliva, not only shows itself in 
combination with animal gluten upon the teeth, 
but on some occasions it forms a distinct calcu- 
lous concretion in the duct of the parotid, and 
other glands. A small deposition once established, 
furnishes a point for the more rapid accretion of 
that which is afterwards contained in the fluid; 
and in this manner the duct has been blocked 
up, and the saliva thrown out of its course, giving 
rise to fistulous ulcerations. Errors of diet seem 
to influence this morbid supply of earthy matter 
to the salivary secretion, as much as constitu- 
tional peculiarities. 

We know that an earthy residuum succeeds 
the putrefactive fermentation of animal matter : 
and I conceive that the fermentation effected or 
at least promoted upon animal food in the stomach 
by saliva from the mouth and from the pancreas, 
and whereby it is resolved into new elements, 
may cause an undue degree of earthy matter to 
be formed where animal food is used too largely. 
It is undoubtedly used by far too largely with 
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indiscriminate eaters; and even the most mode- 
rate use more than nature demands for the ge- 
neral purposes of life. 

I believe the formation of calculi of all descrip- 
tions, to be especially promoted by such habits 
of body and habits of life as favour a morbid 
fermentation in the stomach ; and,, above all, by 
the acidifying qualities of fermented liquors and 
acescent food: and that" the circulating mass may 
thus become charged with an undue proportion 
of earthy matter, which, through the medium of 
secemment, is detained in the reservoir of that 
particular gland, whose secretion possesses the 
greatest chemical affinity for it. The smallest 
conceivable portion having thus been deposited, 
furnishes a nucleus for the attraction and depo- 
sition of repeated laminae, as is particularly in- 
stanced in that from the kidneys in their own 
ventricles, and in the urinary bladder. Gall- 
stones seem little more than indurated bile, which, 
for want of energy in its secerning organ the 
liver, and dilution of itself, has partially coagu- 
lated; each body of coagulum, no matter how 
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small, furnishing a nucleus for subsequent ac- 
cessions. 

Earthy concretions from the lungs and from the 
salivary glands, have no determinate figure,, nor 
even an approach to it. They are constituted, 
like the concretions alluded to, of amorphous 
lime, more commonly combined with the phos- 
phoric than any other acid: and this circum- 
stance alone shows an essential difference be- 
tween the natural arrangements of health and 
disease; for the provident ordinations of divine 
wisdom appear to have assigned its own particular 
and characteristic figure to every species of mat- 
ter howsoever minute; whereby the humblest 
molecules of lim^, in the progress of their natural 
and healthful deposition in the animal body, ar- 
range themselves by the same law as the gaudi- 
est groups of transparent crystals within a mas- 
sive rock; while, under the influence of disease, 
they are shaped only by attrition, where sur- 
rounded by fluid matter; for example in the kid- 
neys and the urinary bladder, after the manner 
of pebbles by the ordinary agency of water. 
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No animal secretion, perhaps, is less calculated 
than the saliva, to furnish us with satisfactory 
particulars for a standard of its chemical compo- 
sition; for, unless obtained from the glands them- 
selves, it mixes with mucus as soon as it enters 
the mouth; and both these secretions not only 
vary essentially in different subjects from peculiar 
habit of body, but they become impregnated with 
earthy, with acid, and with other matters of 
foreign quality, which are perpetually arising in 
the form of vapour from the stomach and lungs 
into the mouth. 

The upper surface of the tongue furnishes a 
great medium of attraction for extraneous mat- 
ter, by reason of its villous and papillated texture; 
while its main substance, which consists of mus- 
cular fibres running in infinitely various directions, 
serves to facilitate its different motions. 
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CHAPTER HI. 

OF THE THROAT AND ORGANS OF DEGLUTITION— OF 
THE DIAPHRAGM. 

Besides the depending arch of the palate, al- 
ready described,, with which, the uvula is con- 
siderably incorporated, and by its central station 
gives origin to the figure of two secondary arches, 
another arrangement of the same figure, and 
constituted like the foremost of a double mem- 
brane with a few muscular fibres, sinks back from 
the uvula in a vault-like manner, to be connected 
with the pharynx. Between these anterior and 
posterior arches, are situated those mucous glands 
commonly known as the tonsils, and vulgarly as 
the cc almonds of the ears;*' an appellation which 
may be accounted for, in the deafness that fre- 
quently results from an enlargement of them, 
whereby they exert a mechanical compression on 
the apparatus connected with the internal organ 
of bearing. 
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The common circumstances of their relaxation, 
inflammatory augmentation, and consequent for- 
mation of abscesses, and their morbid secretion of 
mucus, are familiar to every one. The discharge 
of their secretions is effected by the action of the 
several muscular apparatus surrounding them. 

Prom the posterior arch of the palate, a mus- 
cular funnel is formed, which has been named 
the pharynx, from its office of conveying food 
from the mouth into the stomach (jpepoo, porta). 
Muscular fibres from every part of the mouth and 
throat, are connected with the pharynx, contri- 
buting their united action to forward the progress 
of aliment to its destination. The top of the 
pharynx is open to the nostrils; whence it is, 
that by sneezing, hiccup, or any convulsive mus- 
cular contraction in the course of deglutition, 
fluids are sometimes forced into the nostrils. 

Another troublesome accident not unfrequently 
attends deglutition, namely, that of portions of 
aliment "going the wrong way" as it is commonly 
termed. The fore part of the pharynx is con- 
stituted by a membrane which also forms the ba,ck 
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part of the larynx, or cartilaginous funnel of the 
trachea or windpipe, and so called, probably, as 
an important part of the organ of voice (XctpvZp, 
clamo). It is very conspicuous in the necks of 
men, is situated immediately before the pharynx, 
and has a small elastic valve for defending its 
aperture, which is naturally closed in the process 
of deglutition. A slight irregularity of muscular 
action in swallowing, sometimes disturbs the of- 
fice of this valve, when the admission of the 
smallest substances into the trachea, occasions a 
sense of choking, which is only to be relieved 
by the natural effort of coughing; since the re- 
puted advantages of emetics, sternutatories, and 
expectorants, are altogether nugatory. 

In the same manner as the tube proceeds from 
the bottom of a funnel, the canal termed esopha- 
gus, descends from the pharynx into the stomach. 
The future tense of the same verb which gave 
origin to the word pharynx, has, for similar rea- 
sons, been had recourse to for compounding the 
term esophagus; namely oi<rca, with the aid of 
(puyeoj to eat. Thus, it wilhbe seen that the terms 
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pharynx and esophagus express nothing more 
than the office of a muscular inverted cone and its 
tube for conveying aliment from the mouth into 
the stomach. They were conjointly named in- 
fundibulum by the Latins, as expressive of the 
common figure ; and in English the gullet, from 
the Latin gula, which term seems to have been 
applied exclusively to this apparatus. 

The esophagus, as well as every other tube-like 
apparatus of the alimentary canal, is formed of dif- 
ferent coats, which are specifically distinguished. 

The external coat, consisting of cellular tissue, 
serves to connect it with all the adjoining parts. 
Next to this is a series of muscular fibres run- 
ning longitudinally, which, according to their di- 
rection, are capable of contracting and elonga- 
ting the passage in the course of deglutition; 
while another orbicular series, placed transversely 
within these, furnishes the means of contracting its- 
diameter. 

It is from the irritation communicated by solid 
matters of food which have not been properly 
masticated, that these muscular fibres are caused 

c2 
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to contract, and occasion choking. They are 
further subject to spasmodic contractions from 
hysteric affections, nervous irritation from wounds, 
obstinate flatulence, and various disorders of the 
stomach. 

When foreign bodies occasion a constriction 
of the ejsophagus, it is more frequently eligible 
simply to force them into the stomach than to 
make any attempt at dragging them up. If they 
be matters of aliment only, the functions of na- 
ture will afterwards carry them off, provided no 
material disorder of the stomach and tract of in- 
testines prevail; or, if they be of an indigestible 
kind, active purgatives would be administered as 
a matter of course. 

The esophagus has next another layer of cel- 
lular tissue, which anatomists have called the ner- 
vous coat, whence it would be imagined to con- 
sist strictly of nerve : but as this is not the case, 
the term is objectionable; its real nerves being 
mere ramifications from those of the chest, a very 
important nerve of which, connected intimately 
with the brain and stomach, forms a sort of net-. 
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work upon it. The inmost coat of this tube is a 
delicate membrane continued from the mouth, 
appearing plaited longitudinally while the passage 
is relaxed; but losing that character when it is 
dilated. It is abundantly furnished with orifices 
for the supply of mucus, not only from its own 
glands, but from others of neighbouring station 
and of greater size, which communicate with it ; 
for instance, those seated on the spine and near 
the larynx. 

The esophagus descends between the trachea 

and the spine, and after a slight undulation passes 

through the muscular substance of the diaphragm, 

and connects itself with $ie upper opening of the 

stomach, the situation of which opening is near 

about the sixteenth articulation of the spine. 
♦ 

The viscera contained in the chest, or thorax 
as it is technically called, and those contained in 
the abdomen or belly, are divided from each other 
by a firm muscular and tendinous partition termed 
the diaphragm or midriff, both of which terms 
imply its office as a medium of division (h& 
Pfaera-w). It may be said to form the floor of the 
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thoracic cavity, the membrane common to the 
lungs being extended over its upper surface, which 
is here convex, the centre of the convexity reach- 
ing to about the fourth pair of ribs ; while its con- 
cave under surface, forminjg the roof of the ab- 
dominal cavity, has alsb an expansion of the 
membrane common to it, and which is termed 
peritoneum (mpmiyat, to extend round). 

The diaphragm has certain perforations for the 
transmission of different vessels and nerves, be- 
sides that for the esophagus into the stomach. 

The diaphragm is of the highest importance to 
the function of respiration. The inhalation of 
air causes it to be drawn downwards by con- 
traction of its fibres, so as to enlarge the cavity 
of the chest, and lessen that of the abdomen. In 
exhalation, on the contrary, it is drawn upwards, 
enlarging the cavity of the abdomen, contracting 
that of the chest, and forcing out the air from 
the cells of the lungs, after it has served its de- 
stined office to them. Thus, during life, the al- 
ternate rising and sinking of the diaphragm in 
time with our breathing, is incessant. It seems 
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nearly as likely that the term thorax was applied 
to the chest from this circumstance, as from that 
of the constant motions of the heart (Sio^ca, to 
leap). The action of the diaphragm lifts the whole 
substance of the lungs, while that of the heart, 
although its influence is extended throughout the 
system, is more limited in the chest. 

Ventriloquists avail themselves of the enlarge- 
ment of the thoracic cavity during the inhalation 
of air, for those alterations of voice which may be 
effected at such a time. Practice, it is well known, 
enables them to modify their tones according to 
various distances, so as to convey the idea of their 
issuing from particular objects; and it has been 
conceived, that the oracles of Egypt, Greece, and 
Rome, were made to deliver their prophecies by 
a priestcraft of this kind. ; • 

Having spoken frequently of muscular fibre,* 
and its powers of contraction and relaxation, as 
well as of cellular tissue, and membrane, it may 
be fit to consider their respective natural charac- 
ters, before any thing further is said of the organs 
which are constructed by them. 
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CHAPTER IV. 

NATURAL HISTORY OF MUSCLE— —ITS COMPOUND FI- 
BRE — ULTIMATE FIBRE OF TENDON AND ITS UL- 
TIMATE' FIBRE MUSCULAR MOTION STRUCTURE 

OF ARTERIES CELLULAR TISSUE OF MEMBRANE. 

All the movements of the animal machine are 
effected by masses of flesh, which have been 
named muscles, probably from putriuv, respirare, 
because their alternate relaxations and contrac- 
tions resemble the motions of breathing; and it 
cannot have escaped the most superficialobserver, 
that these organs are made up of fasciculated 
fibres, which, possessing in an eminent degree 
the qualities of contraction and relaxation, are 
capable of performing all the varieties of animal 
motion, according to their particular arrange- 
ments. 

Of the individual muscle, one end, distinguish- 
ed as its origin or head, is commonly attached to 
an immoveable point, while the end that is. fixed • * 
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to the point or points to be moved, is distinguish- 
ed as its insertion or tail, the chief fleshy sub- 
stance being termed its belly. These notations 
appear to have originated from an idea of very 
distant times, that a dissected muscle resembled 
a flayed mouse; and accordingly it has been 
thought that the Latin musculus, after the Greek 
pvcxos, furnishes the etymology of the word mus- 
cle. The extremities of nearly all the large mus- 
cles, are tendinoug, the substance of tendon con- 
stituting a more dense and convenient medium of 
union with cartilage, ligament and membrane. 

The length, breadth, massiveness, expansion, 
and general dimensions of muscles, are propor- 
tioned to the degrees of power they are required 
to exert, and to the bulk, structure, or weight of 
the organs to be moved; their main fibres tending 
collectively towards the insertion. Certain mus- 
cles are opposed to others for the purpose of mo- 
derating various degrees of action; and, by his 
book De Fracturis, it appears that Hippocrates 
was the first who insisted on the importance of 
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observing the direction of muscular fibres in the 
treatment of fractured bones. 

In proportion as muscles are long or short, their 
powers of contraction are greater or less; while 
the force they are capable of exerting is in pro- 
portion as their fibres are numerous or extensive. 

Contractile action is effected by a shortening 
of the fleshy fibres only, the tendinous possessing 
no such power. Thus, it is the body of the mus- 
cle only, which causes its extremities to approach 
nearer to each other; in which office it becomes 
much harder, swells considerably, and continues 
to swell in proportion as the exertion is continued. 
In proportion as the contraction is powerful, the 
sensibility of the muscle is lessened; and it is 
from this circumstance, a variety of silly tricks 
are practised by the vulgar, such as running pins 
into the legs and arms, and similar foolish conceits 
Massive muscles, notwithstanding, do not possess 
the power of contracting in so eminent a degree 
as those which expand themselves in a series of 
fibres ; they are naturally less irritable. 



MUSCULAR FIBRE. 



27 



The diaphragmis the largest andmost important 
muscle which falls within the province of our pre- 
sent considerations, and no muscle of the whole 
frame is better calculated to exemplify the charac- 
ter of muscular and tendinous fibres in general. 

Fibres however, which in the general appear- 
ance of an aggregate, constitute all the great in- 
dividual muscles of the animal frame, are them- 
selves of compound structure, an examination of 
which will tend greatly to illustrate their parti- 
cular qualities of contraction and relaxation, a 
circumstance necessary to account for the con<- 
tractibility and convolutions of the stomach and 
intestines. 

Those fibres, by the general direction of which 
each particular muscle is characterised, and which 
divide of themselves, according to their longitudi- 
nal arrangement, I would venture to call compound 
fibres in contradistinction to the secondary or 
ultimate fibres of which they are composed, and 
on the particular nature of which their mechani- 
cal qualities deppnd; for, if the structure of what 
is commonly called a muscular fibre, were of a 
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dense substance, it is impossible it could admit of 
elasticity. 

It becomes necessary, then, to look for the pro- 
vision which nature has made for the exercise of 
muscular elasticity, beyond the general character 
and arrangement of its compound fibre : and this 
will be found in the ultimate fibres, which, in an 
aggregate, may be clearly demonstrated to make 
up the compound fibre, without any such stretch 
of magnifying power as can possibly mislead the 
ordinary perceptions of the eye : and under these 
considerations, it seems unaccountable that Leu- 
enhoec and others should have believed muscular 
fibre to be divisible ad infinitum. 

The " molecules organiques" which, at one 
time, were great objects of speculation with the 
French physiologists, were adduced with a view 
to demonstrate the primitive fibre of muscle, as 
globular, spheroidal, and rhomboidal. 

In the field of a moderately powerful micro- 
scope, however, it is sufficiently evident that a 
fleshy fibre is made up of numerous minute tubes, 
each exhibiting longitudinal striae, with trans- 
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.Terse bands much like the structure of the eso- 
phagus already described, the average diameter 
of each of these ultimate fibres, or tubes, being the 
four hundredth part of an inch (Plate I. fig. 1, 2). 

The raw ultimate fibre has a solid appearance, 
but after exposure to heat, the apparently adi- 
pose contents become liquefied, andthetube exhi- 
bits the characters which have been described. 
Of course, the diameter of an elastic tube is di- 
minished in proportion as its length is increased; 
the diameter being increased as the length is di- 
minished. Hence, in the aggregate, an admi- 
rable provision is made for the contractibility of 
muscles, and the swelling of their general masses 
in a state of contraction sufficiently explained. 

An opinion has been adopted that the fibre of 
tendon is no other than a continuation of muscu- 
lar fibre, assuming a new character from its more 
compact structure. Whatever the difference of 
substance may be, it is sufficiently evident, that 
the structure is different. The ultimate tube of 
muscular fibre terminates obtusely, and ceases to 
be hollow, uniting with filaments of tendon, which 
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arc dense, of infinitely smaller diameter, and 
which in a reticulated manner constitute the 
main fibre of tendon (Plate I. fig. 3), These fila- 
ments further appear to unite themselves for some 
considerable way, with the substance of the mus- 
eular fibre, so as to render their attachment the 
more secure. The reticulated structure of ten- 
dinous filament is undoubtedly of great advantage 
to its union with particular substances, such as 
cartilage and ligament; and its density no less so, 
in consideration of the yielding quality of the mus- 
cular tube. 

These differences of construction between the 
ultimate fibre of muscle, and the ultimate fibre of 
tendon, serve sufficiently to explain why the 
fleshy part only of a muscle is capable of con- 
tracting, while its tendinous portion has no other 
motion than that of following the bone or what- 
ever other substance is to be moved. 

The tube-like structure of the ultimate fibre 
gives the muscle a much greater advantage in 
point of power, than if the compound fibre were 
constructed of dense elastic matter. Under an 
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idea of the experiment affording some illustration 
of this circumstance, I have found that a tube 
constructed of elastic gum, or India rubber as it 
is commonly called, requires a much greater 
weight to break it down, a vastly, greater force 
of any kind to solve its continuity, than a flat 
piece of the same matter precisely corresponding 
in length and thickness, and of breadth more than 
equal to the circumference of the tube. 

In the structure of muscle, therefore, the same 
wise arrangement of nature is to be remarked as 
in that of bone. All the cylindrical bones of the 
body are hollow, a circumstance which not only 
gives them the advantage of being much lighter 
than they would have been if constituted of a 
dense texture, but gives them vastly the advan- 
tage in point of individual strength and power of 
support. This fact may be illustrated by a very 
simple experiment, viz. If a solid cylinder of glass 
be placed horizontally, so that its end shall rest 
upon two perpendicular supports, and if a hollow 
cylinder of glass be disposed in the same manner, 
it will be found, on attaching weights to the central 



32 STRUCTURE OF MUSCLE, 

part of each, that a much greater power is re- 
quired to break down the hollow cylinder than 
that which is impervious. 

Muscles are abundantly furnished with arteries, 
veins, and nerves, which insinuate themselves by 
minute ramifications between the ultimate fibres; 
and their red colour depends wholly upon the 
blood which is supplied to them, of which a proof 
is furnished by the paleness of a living muscle 
after it has bled largely from incision or any simi- 
lar injury. 

Muscles on the average have the power of 
contracting one third of their length; and the 
transverse contraction, of which the ultimate 
elastic tube is susceptible, affords an admirable 
accommodation for that degree of compression, 
which contractile action must of necessity cause. 
The general compression at the same time ex- 
erted on the filaments of nerve, serves also to 
explain why muscles are less sensible in propor- 
tion as they become contracted; 'as was instanced 
in a general way, when speaking of their natural 
properties. To mention another example : wounds 
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htk often inflicted in the field of battle, which 
lire not felt during a desperate conflict, solely on 
account of the high muscular energy of the part 
which is in force at the time. 

Impostors sometimes avail themselves of the 
diminished sensibility produced by muscular con- 
traction, for the attestation of credulous persons; 
and it is astonishing what ordeals they will sub- 
mit to. I remember a young rustic who was im- 
pressed for military service : having enjoyed per- 
fect health throughout his life, he abhorred the 
idea of a soldier's avocations; but being destitute 
of pecuniary means to procure a substitute, he 
feigned convulsions upon the most trifling occa- 
sions; and during their assumed influence, suf- 
fered the most flagrant liberties to be taken with 
his person, such as running pins and needles into 
different parts, applying hot irons, and various 
modifications of torture, which were practised by 
his observers to their great disgrace. His object 
being attained, and some considerable time having 
elapsed, he appeared in perfect health, and ac- 
knowledged the imposition. 
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It is from the over contraction of the muscles 
which are principally concerned in forming the 
calf of the leg, and which collect their fibres into 
a long tendon, attaching itself to the bone of the 
heel, that violent exertions in dancing cause the 
tendon to rupture, and the accident, which is not 
uncommon, furnishes an example of the advan- 
tage in point of power, an assemblage of fleshy 
fibres which are elastic, has over that of tendinous 
fibres which are not elastic; the substance of the 
latter in this instance, seeming very dispropor- 
tioned to the bulk of the former. The tendon 
under consideration, whose express action is to 
raise the heel by following its muscular body, has 
been named the tendon of Achilles from being 
especially concerned in feats of agility; or ac- 
cording to the story of Thetis, from the heel being 
the only part in which Achilles was vulnerable. 

The high vascularity of the muscles favours 
the accession of rheumatism, which may be re- 
garded as an inflammation of their fleshy sub- 
stance, and thence communicated to the tendons. 
To the circumstance of the joints forming fixed 
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points for the attachment of muscles, whose 
powers of resistance are opposed to each other, 
may be referred the stiffness and acute pain which 
they experience under its influence; for although 
the muscles be painful throughout, the extremest 
degree of pain is felt at the joints. 

I am inclined to believe that although a cir- 
cumscribed accumulation of blood is evident in 
inflammation, the vascular obstruction is not pro- 
duced by any muscular apparatus which the ar- 
teries themselves possess, but rather by a con- 
traction of those muscles or parts of muscles 
through which their branch.es rairfify. Having 
often sought, in vain, for the reputed muscular 
coat of an artery, I am led to conclude that the 
whole tube is constructed of cellular tissue, which 
from its different degrees of density or compact- 
ness, appears to form separate coats; and which 
from* its yielding powers, is fitted for all the pur- 
poses of circulation by the impulse which the blood 
receives from the heart alone, the great muscular 
power of which, appears more than sufficient for 
propelling it through elastic tubes to all parts of 

d2 
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the body. But besides the contractions alluded 
to, of individual muscles or portions of muscle 
around vascular branches, inflammation often re- 
sults from a defective power of the heart to propel 
the blood forwards. Thus opposite causes pro* 
duce similar effects locally. 

Every muscle is furnished with its proper mem- 
brane, by that omnipresent substance of the ani- 
mal body, named membrana cellulosa, and perhaps 
still more appropriately by the French, tissu eel- 
lulaire. In separating the muscles, minute fila- 
ments of this cellular tissue are seen proceeding 
in a reticulated manner, gradually becoming more 
fine, to bind their ultimate fibres together, but 
in the tendons it has little or nothing to do; for 
the net-like arrangement of their own filaments 
renders such assistance unnecessary. Each fila- 
ment of cellular tissue, the average diameter of 
which is not more than the thousandth part of 
an inch, appears in the field of a good micro- 
scope to be a tube, admirably adapted to elastic 
power in common with the ultimate muscular 
tube. When unextended, it exhibits ^numerous 
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transverse striae or contractions, after the manner of 
an intestine; and when extended, abundant traces 
of the attachment of other filaments (fig. 4 and 
5, plate I.). Possessing lubricating fluid, it pre- 
vents injuries from friction, while it facilitates 
muscular action, and constitutes a convenient net- 
work for the lodgement of fat, which fills up the 
interstices of the great muscles, and gives even- 
ness of surface to the body at large; the elasticity, 
of its tubulated structure accommodating itself to 
the different degrees of fatness or emaciation 
which are influenced by variations of health. 

It is this cellular tissue which is employed by 
nature, to repair the injuries of muscles when 
their substance has been cut through; for it does 
not appear that the fibres themselves are capable 
of uniting, after they have been divided by in-? 
cision or laceration in a transverse or oblique di T 
rection. Although the constituent materials of 
bone are ever ready in the animal economy, for 
repairing the injuries which the skeleton may ex- 
perience, even to the regeneration of an entire 
bone, and although . the several materials which 
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have hitherto been detected in muscle, appear to 
be no less constantly renewed, no instance is 
known of a lost muscle having been regenerated. 
Still the causes which operate in effecting the 
decay of bone, appear also to operate in effecting 
that of muscle. 

It must be remembered, notwithstanding, that 
the individual substances of bone and muscle are 
of different nature and different office; and I 
humbly conceive, that while the ductile cellular 
tissue effects the repair of injured muscle, it is 
not concerned in the repair of bone, respecting 
the apparent crystalline arrangement of which 
some ideas will be offered in considering a future 
subject. 

The tubulated nature of cellular tissue and its 
elastic qualities, appear to render it sufficient for 
the construction of all that vascular apparatus, 
which obeys the muscular actions of the heart. 
It explains too, why air passing under the skin, 
may cause flatus to extend through a great sur- 
face of the body, while those partial contractions 
of the tube which have been alluded to, explain 
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also by what means it accommodates itself to the 
rigidity or the relaxation of particular parts, or 
of the system at large. Cellular tissue varies in 
density according to the office it is required to 
fill; the tube frequently bulging into the form of 
cells varying in their capacities. In conformity 
also with the nature of its office, this substance 
seems to contain either oily gelatinous or mu- 
cous fluid. 

The natural history of cellular tissue gives also 
that of membranes in general, which are mdre or 
less dense according to the diameters of their 
fibres, and more or less supplied with lubrica- 
ting fluids in proportion as their stations require 
it. They are named in an arbitrary way, ex- 
pressive either of their arrangement, or of the 
different substances they are destined to defend, 
to construct, or to lubricate; being abundantly 
furnished with blood-vessels, nerves, absorbents, 
and glands. 
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CHAPTER V. 

FURTHER CONSIDERATIONS OF MUSCULAR MOTION 

BONE ULTIMATE VEGETABLE FIBRE ULTIMATE 

MINERAL FIBRE COMPARATIVE PHYSIOLOGY. 

The substance contained in the ultimate tube 
of muscular fibre, seems like that in many forms 
of cellular tissue, to be adipous, since it is abs- 
tracted in an oleaginous form by heat, leaving 
the tube distinctly characterized; and it would not 
appear that the lubricating contents or qualities 
of the cellular tissue alone, wejre sufficient for that 
easy and undulating motion which the extreme 
fibres must at all times be ready to exert among 
themselves, in obedience to the sudden impulse of 
muscular exertion. 

The stimulus directly communicated to the 
substance of individual muscles, seems strictly to 
be effected by those ramifications of nerve, which 
they so abundantly possess; and when it is con- 
sidered, that these extensions of the identical sub- 
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stance of the brain receive their impulse through 
an electric medium, the circumstance would ap- 
pear to account for the rapidity, with which the 
dictates of the will are transmitted to the muscles 
at large. 

Swammerdam thought that the force of arterial 
blood communicated action to the muscles, after 
receiving its stimulus from the nervous system. 
But the irritation of which the nerves are sus- 
ceptible, even after death, by galvanism and other 
exciting media, so as to create powerful muscular 
contractions, favours the idea, ( that the exciting 
powers of the nerves during life, depend upon 
an electric property, and that the vascular sys- 
tem'has no primordial influence upon the faculty 
of muscular action. 

The undulating motions of the muscles, very 
much resemble those of water, a quality which 
explains itself in the opportunity their ultimate 
fibres naturally possess, by reason of their strucr 
ture and arrangement, of moving freely in a lon- 
gitudinal direction one with another, and which 
their own elasticity as well as that of the cellular 
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tissue binding them together, admits of, with the 
aid of that lubricating matter with which both are 
supplied. The quantity of space in proportion 
to the quantity of matter, is sufficient to allow of 
an approach to the undulating motion of water; 
bodies being more fluid in proportion as the quan- 
tity of space is greater than the quantity of mat- 
ter, whereby their constituent particles are ena- 
bled to move in a corresponding ratio among 
each other. 

Where the animal body becomes emaciated 
from long continued disease, the diminution of 
bulk is more than equal to that of the adipous 
substance, which fills up the spaces between the 
muscles, and gives regularity to the form: in 
, other words, the waste seems deeper seated than 
in the common cellular integument, notwith- 
standing its thickness; and as a diminution of 
bulk cannot take place without a diminution of 
substance, it becomes necessary to look for that 
extra degree of bodily exhaustion beyond the 
limits of what, in vague and general language, 
is called the cellular substance; and the diminu- 
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tion of the adipous matter contained in the ulti- 
mate fibre of muscle, appears to furnish the balance 
of the account. After nature has so far exhausted 
this store, as to leave only sufficient for the in- 
dispensable offices of life, she has recourse to the 
marrow contained in the bones, for supporting 
its powers either until resources fail altogether, 
and existence is terminated, or until the return 
of health furnishes new means of supplying nu- 
triment. 

It is questionable, whether the fet of the com- 
mon cellular integument is destined for nutritive 
purposes. In some instances, it appears only a 
protection for organs which are of active service; 
in others, little more than a cushion. In excess, 
it is a disease of itself, the progenitor of various 
maladies, and communicates a morbid degree of 
acid to the fluid secretions. Such an excess of 
acid favours the production of calcareous accre- 
tions, not only in the reservoirs of the animal 
fluids, but even at the joints of the bones, as is 
exemplified in the subjects of gout. In all gross 
habits, there is a morbid preponderance of acid, 
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and its influence on the formation of calculous 
concretions has been adverted to in the second 
chapter. 

The marrow contained in the bones, seems to 
be the very last resort of declining vital power. 
It is less ready of access to the circulating system 
than the oily, adipous, or gelatinous matter con- 
tained in the several structures of the soft solids. 
The bones therefore, in addition to their being' 
the great mechanical support of the animal 
body, are also the defence of its last store of nu- 
triment. In youths the blood vessels by which it 
is deposited, are far more distinct than in middle 
life, when it becomes more oily. In very advanced 
age, and in some forms of disease, it is scanty and 
watery, whence the bones are rendered brittle. 

Though vegetables are not possessed of loco- 
motive powers, they have notwithstanding con- 
siderable degrees of motion in certain of their 
organs ; and such as, approaching those of animal 
muscle, seem to depend on similar causes. That 
the exciting cause of muscular contraction in vege- 
tables, is of an electric nature, seems probable 
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from the physical properties of the elements which 
surround them, and of which they may be sup- 
posed to partake, namely, the electric qualities of 
the atmosphere, and of the metallic matters con- 
tained in a greater ,or less proportion in every 
soil : the medulla or pith, which may be regarded 
as the nervous system of vegetables, appearing a 
convenient medium for collecting and diffusing 
electricity. 

On examining the extremest fibre of a soft 
vegetable body, it will be found to correspond in 
its tubulated structure, with the ultimate fibre of 
animal muscle. Many confervas, both of the 
sea and fresh water, which to the naked eye ap- 
pear to be only a congeries of minute dense fila- 
ments, exhibit in the microscope, a tubulated 
structure, furnished with transverse septa, which 
apparently constitute an apparatus for the offices 
of contraction and elongation, like that described 
in the ultimate fibre of animal muscle. (Plate I. 
fig. 6.) The fibrillae of numerous parasitic fungi, 
which also appear dense to the unassisted sight, 
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are demonstrated by the microscope to be tubu- 
lar, and very commonly furnished with spheroi- 
dal processes, which probably are glands (Plate I. 
fig. 7.). Beyond these hollow fibres, none are to 
be traced which seem impervious. 

Thus, it appears that the ultimate fibre of the 
animal and vegetable kingdoms, is constituted by 
a tube adapted to exercise the especial functions 
of contractibility and relaxation, upon the com- 
munication of a stimulus from an exciting cause. 
Whoever is attached to vegetable physiology, will 
readily call to mind those modifications of mus- 
cular action, which are so conspicuous in Mimosa 
pudica, Dioncea muscipuld, and Stylidium glo- 
bosum. 

The medulla of plants bears a very consider- 
able analogy to the spinal marrow of animals; and 
if, according to Mr. Lindsay, it is to be demon- 
strated in the leaf stalk of the sensitive plant as 
the seat of irritability, (and in coincidence with 
Sir James Edward Smith, I cannot "see any 
thing to invalidate the idea/') the medium 
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through which an exciting impulse is conveyed to 
the vegetable muscular fibre, resembles strictly 
that of the animal economy. 

A plant which has been removed from one 
spot to another, droops through relaxation of its • 
muscular apparatus, which has lost the stimulus 
usually supplied to it, until the gaseous and nu- 
tritive constituents of the new soil shall have as- 
similated with its circulating fluids. But as soon 
as the plant is capable of absorbing moisture and 
nutritive matter from the soil, the necessary de- 
gree of stimulus is communicated to its muscular 
fibre, which contracting, gives the same air of 
vigour to the refreshed vegetable, as food and 
drink communicate to the fatigued animal. 

Smoothness, rotundity, and gentle undulation 
of outline, are characteristic of perfection in ani- 
mals; and in vegetables, the same qualities are to 
be remarked in a lower gradation, until existence 
is on the wane : but in the aged man, and in the 
aged tree, these attributes begin to disappear, 
and giving way to angularity and harshness of 
outline, a step is made towards that inorganic 
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kingdom, with which they are about to be assimi- 
lated, for the purpose of contributing to the nu- 
trition of their own species in after generations. 

From the clouded peak of Chimbora^o, in 
gradual progression to the minutest grain of sand 
upon the level shore, from the basaltic pillars of 
StafFa, to the finest filament of asbestos, a regular 
crystalline arrangement is to be traced; the gene- 
ralizations of which, characterize every elevation 
of the earth's surface, and the individual pecu- 
liarities of which, descend from the most splendid 
and geometrical crystals, to the most minute and 
apparently irregular of all mineral bodies; re- 
minding us that the Supreme First Cause of all 
has made ample provision against the possibility 
of any thing arranging itself by chance. 

Whatever degree of elasticity any of the mem- 
bers of the mineral kingdom may possess, whether 
it be the air of the atmosphere, or water, or any 
solid substance, it is proportioned to the cohesive 
aggregation of its constituent particles : and while 
the ultimate particles of fluid matters seem, by 
their peculiar qualities, to be globular, those of 
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the solid have an endless variety of geometrical 
configurations under plane surfaces and solid 
angles, of which the most prevailing are simple 
and demonstrable. But the comparison of the 
ultimate mineral fibre alone, with those of the 
animal and vegetable bodies, will show why it 
can possess no elasticity of itself ; for the very 
finest mineral filament, and such as, in fasciculi, 
can be manufactured into cloth, (and which manu- 
facture was adopted by the Romans for wrapping 
the bodies of their illustrious dead,) will show itself 
to be a solid prismatic crystal (Plate I. fig. 8.), 
and consequently endued by nature with no 
such properties as the ductile tube of the animal 
and vegetable fibre. Electric* agents call forth no 
such convulsive or contractile powers in the mine- 
ral, as in the animal and vegetable fibres : and 
whatever alteration it undergoes, must be either 
by resolution into its own elements, or by a new 
combination according to the laws of attraction. 
Thus the lime that is deposited in the cartilaginous 
skeleton of infancy, and which continues to be 
supplied until the full stature of man is perfected, 
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arranges itself according to a law of this kind : 
and although the crystalline arrangement which 
is observable in the progress of its healthful de- 
position, disappears altogether in the animal ma- 
chine when perfected, yet certain kinds of chemi- 
cal influence in the progress of disease, cause it 
to re-appear ; and this is but a modification of 
what takes place in entire rocks ; for it often 
happens that when a quarry is worked through a 
solid mass, individual stones which have been se- 
parated in the ordinary way, either fall to pieces 
after they have been exposed for a short time to 
the air of the atmosphere, under regular crystal- 
line figures, or else go into cracks, which are 
strictly referable to the characteristic crystal of 
their peculiar constituent matter, as may be 
abundantly demonstrated in carbonate of lime, in 
basalt, sandstone, and several other substances. 
Similar phenomena in the animal machine will 
be spoken of in the natural history of the teeth. 
. Solidity is but another term for crystallization ; 
and all natural bodies are more or less solid in pro- 
portion as they approach the crystalline structure. 
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The perfected bones of man, and of the higher 
orders of animals, constitute a firm, compact, and 
unyielding frame-work of earthy matter, with 
hinge-like, rotatory, and sliding articulations ; 
the sole offices of bone being those of mechanical 
support and mechanical prptection to the softer 
parts of the body. The teeth, which are the on- 
ly hardened earthy parts of the animal frame ex- 
posed to the influence of air, to the influence of 
invasive fluids, or called upon to exercise any sort 
of mechanical power without the intervention of 
membranous or other protection, and without the 
aid of lubricating fluid proper to themselves, or 
being placed beyond the mutilating influence of 
chemical agents, are of a more dense, refined, and 
minute crystalline texture externally, than any 
other of its objects : but this natural advantage of 
texture has become progressively lessened with 
the advancement of civilization. 

Trees and plants, by their natural habits, re- 
quire no change of place for fulfilling their wants, 
necessities, or inclinations. Wood therefore is 
less solid than bone, and requires no accommoda- 
e2 
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tioii for flexibility or any kind of motion at its 
joints : and all vegetables, from trees down to the 
lowest plants, are capable, of retaining more or 
less nutriment in proportion as their fructifying 
organs are at a distance from Ihe soil by which it 
is furnished. Their jvhole structure consists of 
tubes and cells destined for various offices, and 
closely resembling the general apparatus of the 
animal economy^ Like animals, they retain 
throughout life a higher temperature than that 
of the surrounding air. 

Muscles may be said to possess certain qualities, 
the intermediate of solids and fluids ; for the so- 
lidity of their constituent substances may be re- 
garded as one step towards crystalline conforma- 
tion ; while the motion they admit of by their 
yielding qualities, the movements of their compo- 
nent fibres with respect to each other, and the 
proportions of space to those of matter, represent, 
in the aggregate, a quality approaching to that of 
fluidity, furnishing a convenient medium for the 
transmission of electric, or at least modifications 
of electric agency from the sensorium to the rer 
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motest moving powers ; the earthy solids, the soft 
solids, the gelatinous fluids, and the watery fluids, 
all obeying the great law of attraction. 

One of the most remarkable analogies between 
animals and vegetables, is the production of oil. 
Vegetable oils need no example. Animal fat is no 
f other than oil concreted by an acid peculiar to it- 
self; and which accordingly has been named the 
Sebacic. This acid, in proportion as it predomi- 
nates, renders the oil more concrete. . Suet, for 
example, is thus rendered more firm than the in- 
terposed fat of meats. 

Vegetable mucilage has a considerable analo- 
gy to animal jelly, and sugar is a constituent of 
milk. 

Carbonic acid is active in the animal economy, 
is active in the vegetable economy, and mineral- 
izes half the substance of the solid globe. 

Animals receive nutriment and increase of 
bulk through absorbed fluids derived from the 
fermentation of animal, vegetable, and mineral 
substances. Vegetables receive nutriment and in- 
crease of bulk through absorbed fluids derived 



64 COMPARATIVE PHYSIOLOGY. 

from mineral substances, vegetable mould, and 
decomposed animal matter ; while minerals are 
only increased by the accession of new matter, 
cemented by cohesive attraction, capable of being 
separated by decomposing agents, and of re- 
uniting by new modifications of attraction : and 
while one class of natural objects passes into an- • 
other by shades more gradual than day into night, 
the whole chain of creation exhibits to the inquir- 
ing mind a perpetual revolution of the sublimest 
harmony, promoting an elevation of thought far 
beyond worldly inanity. 
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CHAPTER VI. 

OF THE GENERAL STRUCTURE OF THE STOMACH, AND 
ITS MECHANICAL ACTION. 

The pharynx and esophagus have been descri- 
bed as a muscular funnel and tube, the latter de- 
scending in a direction nearly perpendicular, as 
far as the sixteenth joint of the spine. After 
passing through the diaphragm, its fibres are ex- 
panded around the upper opening of the stomach, 
which is technically called the Cardia, or cardiac 
orifice, from its vicinity to the heart, or nafiioc of 
the Greeks. In short, the esophagus may be said 
to spread itself into a sac, shaped like the pouch 
of a bag-pipe (for such literally is the form of the 
stomach), lying in an oblique direction ; its great 
curvature being to the left, which is the side where 
the esophagus descends, its descending point to 
the right, and resting beneath the left part of the 
pver. The word Stomach seems to have been 
compounded frotti oro/** a mouth, and %su to 
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pour, as the mouth or receptacle into which food 
is poured. 

The stomach itself inclining forwards, its upper 
orifice or cardia forms an angle with the esopha- 
gus backwards, which, with the assistance of its 
muscular fibres, serves to prevent the return of 
food after it has been received into the stomach, 
and accounts for the difficulty commonly experi- 
enced in vomiting. The lower or descending ori- 
fice of the stomachh as been named pylorus, or 
the pyloric orifice; because, like nvXwpog, a gate- 
keeper, it detains undigested matters of aliment 
until they are properly prepared for passing into 
the intestines, by the contraction of a muscular 
ring, with which it is furnished, and which it re- 
laxes when necessary. 

The substance constructing the stomach is di- 
visible into four layers ; the outermost of which 
is derived from a membrane common to the whole 
interior of the abdomen, and which has already 
been adverted to, under its appellation of perito- 
neum, whenspeakingof the diaphragm,and which, 
being furnished with but few nerves and vessels, 
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is not commonly the seat of acute pain or inflam- 
matory action. There is a celljilar tissue between 
this and the second coat, merely as a medium of 
connexion,, which, by way of refinement, some 
anatomists have distinguished as a separate in- 
tegument. 

The second is the muscular coat, consisting of 
two planes of fibres, the external of which observe, 
for the most part, a longitudinal direction, though 
some are oblique. They are chiefly concerned 
in propelling the contents of the stomach forwards. 
The inner plane consists of transverse fibres, 
which, individually, do not encircle the stomach, 
but form segments of circles in a corresponding 
direction, many of their tendinous filaments being 
observable. This particular arrangement of the 
muscular fibres furnishes an infinitely greater 
power of contraction than would be constituted by 
a series of entire circles : for while the longitu- 
dinal fibres of the stomach do not appear to con- 
tract in a greater proportion than those of the mus- 
cles in general, these segments of circular fibres 
are capable of extending themselves collectively 
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to a circumference of twelve inches and upwards, 
when the stomach is in a state of dilatation ; and 
have the power of contracting to a circumference 
of little more than an inch after long continued 
lasting. Although hunger is strictly an affection 
of the nervous system, it is to the contraction of 
these muscular fibres, whether partially or gene- 
rally, that the uneasy sensations attending it may 
be referred. They frequently receive an unequal 
and capricious stimulus from flatulence. 

The third coat of the stomach, which has been 
termed the nervous, is a layer of cellular tissue, 
giving firmness .to its substance, and support to 
the vessels of its inner surface. 

The fourth, or internal coat, appears an expan- 
sion of the inner membrane of the esophagus : 
but, having far more of a velvet-like character, it 
has been termed the villous coat. Through the 
openings of this, the inner surface of the stomach 
is furnished, from innumerable minute vessels, 
with that kind of mucus peculiar to itself, which 
has been named Gastric juice. The villous mem- 
brane has also numerous undulating plaits or folds 
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transversely, which accommodate themselves to 
the different degrees of contraction exercised by 
the muscular fibres, and consequently to the in- 
crease or decrease of the capacity of the stomach, 
in proportion to the bulk of its contents. 

By the contraction of its muscular fibres, and 
the corrugation of its internal membrane, aliment 
is retained duly in the stomach for the process of 
digestion. In this office the two orifices of the 
stomach are brought nearer to each other, the 
lower being considerably raised; and if the neces- 
sary degree of relaxation at the pylorus be not ef- 
fected within a seasonable period, the subjects of 
bad digestion are sometimes afflicted with the very 
troublesome consequence of ejecting a part of 
their dinners every day. 

It is the villous coat of the stomach, in particu- 
lar, by reason of its high vascularity, which so 
readily becomes inflamed on the accession of poi- 
sons, and especially those of a mineral nature : and 
death often takes place before they have passed 
beyond the stomach. 



60 



CHAPTER VII. 

OF THE INTESTINAL CANAL — ITS STRUCTURE — AC- 
TION AND GENERAL DISTINCTIONS — THE ME- 
SENTERY THE OMENTUM. 

The intestines, like the stomach, have four 
coats, which are distinguished by similar appella- 
tions, because they are of a similar nature. The 
outer integument, or that formed by the perito- 
neum, completely invests the greater part oft the 
intestinal canal; but in some instances it is only 
partial. Besides lining the inner surface of the 
abdomen, and investing the contained organs, it 
is the chief medium of supporting the whole in 
their proper situations, and more particularly the 
intestines, the entire tract of which, with slight 
exceptions, it may be said to inclose and suspend; 
the overlapping portions forming a firm duplica- 
ture, which constitutes the mesentery ; and this ad- 
heres steadily to the lower part of the spine. 

The mesentery is so named from its situation 



OP THE INTESTINAL CANAL. 61 

amidst the intestines ([tsarog the middle, syrspov an 
intestine). This duplicature of the peritoneum is 
rendered considerably thick by the interposition 
of cellulous and adipous matter, for imbedding a 
vast number of important vessels, nerves, and 
glands, hereafter to be noticed. 

The elastic quality of the peritoneum in gene- 
ral evinces itself in enlargements of the abdomen 
and its contained organs, whether they be of a 
diseased kind, as in dropsy, or of a natural kind, 
as in pregnancy, and casual distension of the sto- 
mach and intestines; and it is abundantly supplied 
with vessels, which secrete a lubricating fluid to 
obviate the effects of friction. 

There is yet another character or production 
of the peritoneum to be noticed, which is distin- 
guished as the omentum, and is constituted by a 
double thin and delicate membrane, derived, with 
the exception of a small intestinal portion, from 
the outer integument of the front and back sur- 
faces of the stomach, whence it hangs after the 
manner of an apron over the intestines and other 
alimentary organs. Between this delicate dou- 
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ble membrane,, a quantity of fat is distributed 
much after the figure of certain corallines, the of- 
fice of the omentum being altogether that of lu- 
brification to the inner surface of the abdomen, 
and such surfaces of its contained organs as 
would otherwise come in contact with it, and oc- 
casion irritation. 

The omentum seems to have been so named, 
because its appearances constituted an especial 
omen for the judgement of soothsayers. This 
membrane has also been called epiploon (siriTrtecu), 
on account of its floating character, and ganga- 
mon (yctyyccpvi) and reticulum, because it descends 
like a fishing net from the stomach over the intes- 
tines. 

The intestinal canal forms an infinite number 6f 
windings and convolutions throughout its course, 
measuring upon the average six times the length 
of the individual, but sometimes considerably more. 
Its common distinctions are into large and small 
intestines, according to their diameter; the mo- 
tions of the whole are effected by an arrange- 
ment of muscular fibres longitudinally and tram* 
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versely, like those of the stomach, the .transverse 
fibres being also segments of circles only, which in 
the aggregate must obviously exert a greater force 
throughout the tract, than continued circles of 
similar structure. The alternate contractions and 
relaxations of these fibres, constitute what is tech- 
nically called the peristaltic motion of the intes- 
tines. The term undulatory perhaps would be 
more appropriate, since ^p/areAA*;, the etymology 
of the word., means only to contract. 

The inner surface of the small intestines is 
formed into numerous folds transversely, which, 
from their filling the office of valves in restrict-, 
ing the .too rapid passage of aliment, have been 
called valvuUe conniventes, and which, in plain 
English, I prefer calling the constricting valves. 
They form portions of circles only. 

The inner surface of all the intestines receives 
an abundant supply of mucus from the ducts of 
numerous glands with which the tract is furnished 
throughout. 

In the great intestines, the constricting valves 
are deeper than those of the small, and the inner 
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coat less velvet-like; while the glands which fur- 
nish their mucus, are individually larger. 

Although the intestinal canal forms an uninter- 
rupted tract throughout, there are., notwithstand- 
ing, certain variations of structure in its general 
distinctions of great and small intestines, which 
have assigned particular characters to three sub- 
divisions of each. Accordingly, these subdivisions 
are regarded as distinct intestines, the smaller 
being called duodenum, jejunum, and ileum : and 
the larger, cacum, colon, and rectum. 

The duodenum has been so named, rather in 
an arbitrary way, because its measure is some- 
thing about twelve inches. Its great marks of 
distinction, however, are, that it is straighter than 
any other part of the small intestines, that it pro- 
ceeds immediately from the stomach, and has 
therefore been regarded as a second stomach, be- 
cause it detains the food which has passed the true 
stomach, until it be mixed with bile and a new 
salivary fluid, the ducts for supplying which, ter- 
minate in its back part: and further, that it exhi- 
bits the first traces of vessels expressly adapted to 
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•nutritive offices, besides mucous glands. This in- 
testine completes the digestion of aliment, and is 
often the seat of many affections, which are attri- 
buted to the stomach itself, particularly such as 
result from inspissated bile, which has been un- 
duly retained. 

The jejunum is the next of the small intestines, 
and has been so named because it is commonly 
found empty (jejunus), from its more rapid powers 
of absorption. Its emptiness has also assigned 
to it the term nestis (vs not, eo-Oiw to eat). The 
convolutions of this intestine and the next are so 
numerous, as to render any attempt at describing 
them perfectly futile. It is of smaller diameter 
than the duodenum, but has less muscular power; 
the constricting valves of its inner surface are 
very numerous, and it possesses a great number 
of lacteal vessels. 

The ileum constitutes the third and last of the 
small intestines, and is so named from its multi- 
plied convolutions (stKew to twist or turn about). 
The plaits of its internal surface are far less con- 
siderable than those of the jejunum, and towards 

F 
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its termination they disappear altogether. It is 
every where smaller, thinner in its substance, and 
of a paler colour. 

A spasmodic affection of the small intestines, 
commonly, though not essentially, from inflamma- 
tion, has been termed iliac passion, because the 
ileum seems more particularly to be concerned in 
the disease ; and its contents are ejected by vo- 
miting. The spasmodic action of this intestine 
gives rise also to an alarming accident, which is 
technically called in tus-susception, or intro-suscep- 
tion, being a partial contraction of its diameter, so 
as to occasion one portion of it to be drawn with- 
in another, just after the manner that a part of the 
finger of a glove, is sometimes accidentally drawn 
within another. It most commonly happens that 
this spasmodic action of the intestine draws the 
contracted part within the portion below it, al- 
though it sometimes happens, and more particu- 
larly in children, that the contraction is within the 
portion above it: and the impossibility of ascer- 
taining which of the two is really the case, before 
death, is to be regretted, since it would obviously 
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be preferable to use injections from the extre- 
mity of the intestinal canal with a view to relieve 
the contraction downwards, while purgatives from 
the stomach would promise the best chance of re- 
lief to that contracted upwards. 

The undulatory and convolving motions of the 
small intestines, are far more considerable than 
those of the great. While not disordered, they 
act like the waves of a flowing tide, which, although 
its direct course appears doubtful because they 
move forward and backward, still directs itself on* 
wards. By this kind of action, the intestines, and 
more particularly the small ones, separate nutri- 
tious from offensive matter, after which process, 
the mechanical weight of the excrement, with the 
assistance of bile and partial distention from dis- 
engaged vapour, stimulates the muscular fibres to 
contract, and propel it to the end of the canal. 
When their office becomes interrupted, the intes- 
tines take on the action of an agitated Sea, the os- 
cillations of whose waters between the opposing 
breakers express the utmost perplexity to ad- 
vance onwards. 
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The evolution of air from their contents,, seems 
to influence the muscular action of the intestines 
as much as the stimulus of biliary and feculent 
matter. The separation of chyle from excremen- 
titious substance,, is a process of chemical decom- 
position, in the course of which gaseous bodies 
are formed, according to the affinities which are 
furnished by the contents of the alimentary canal 
at large. A degree of putrefactive fermentation 
attends the production of excrement; and putre- 
factive fermentation cannot take place without the 
evolution of air. The evolution of aeriform mat- 
ter takes place as soon as aliment is acted upon 
in the stomach, and may be regarded as essen- 
tial to the sufficient distention of the entire canal. 

The three great intestines exceed the others 
infinitely in diameter, although their length is 
comparatively inconsiderable. They are also 
less convolute, their outer surfaces more irregu- 
lar, their inner more completely formed into cells, 
and furnished with many adipous appendages. 

The ctzcum, which is the first of the large in- 
testines, forms a sort of bag beneath the termina- 
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tion of the ileum, its length being scarcely more 
than equal to its diameter, which is rather more 
than double that of the ileum. It rests upon the 
inner surface of the right hip bone. The bottom 
of this sac-like intestine, being turned downwards 
as if closed, has occasioned the term csecum to 
be applied to it, from the Latin cacus blind or 
secret. It is also remarkable for an appendage 
about its own length, which proceeds from the 
left of its back surface, in figure and diameter 
resembling a common earth worm. This vermi- 
form appendix is convoluted, adhering by the 
sides; one extremity opening into the back part 
of the intestine, the other being closed. Its of- 
fice is not perfectly understood ; but I am inclined 
to believe it an accommodation, either to furnish 
mucus when the ordinary supply is deficient, or to 
retain such as is redundant. It is constructed 
like the intestines in general, and has numerous 



The colon, so named from the Greek xoiXov 
hollow, constitutes the principal part of the tract 
of large intestines. It is particularly distinguish- 
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ed by three ligamentous bands on its outer sur- 
face, which run longitudinally, and form three 
parallel divisions. Its junction with the caecum 
is distinguished as its closed mouth, because the 
bottom of that intestine forms with it a sort of 
shut sac. The colon is, in fact, no other than a 
continuation of the caecum, over the surface of 
which the ligamentous bands are also apparent, 
though less substantial. Prom the right side just 
within the hip, the colon proceeds upwards, so as 
to form across the abdomen what is distinguished 
as its great arch ; and after this, two convolutions 
on the left side, which, from a resemblance to the 
Greek 2, are distinguished as its sigmoid flexure : 
and in this manner the intestine terminates about 
the last joint of the spinal column, being support- 
ed throughout its course by duplicatures of the 
peritoneal membrane. 

The colon, from its circular course, is contigu- 
ous to all the digestive organs. It receives a valve 
within, chiefly from the substance of the ileum, 
which perforates it at a short distance from its 
extremity, and which Winslow calls the sphincter 
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or pylorus of the ileum. This valve closes when 
the colon is distended, thereby preventing its con- 
tents from returning to the small intestines. Un- 
der the influence of disease, however, its contents 
are sometimes driven back by retrograde muscu- 
lar action, so as to be ejected by vomiting. The 
longitudinal muscular fibres of the colon are col- 
lected into three principal fasciculi throughout its 
course, contracting the inner surface into a three- 
fold series of cells, considerably deep, and much 
influenced as to their general capacity by the 
existing degree of distension. The natural of- 
fice of these cells is to promote a gradual descent 
of the excrement into the last intestine ; but 
when the action of the canal is torpid, they are 
productive of serious evil by detaining it un- 
duly. It is in this intestine that the formation of 
excrement is completed. 

While acute pain without any sense of weight 
characterises affections of the small intestines, a 
great sense of weight with less violent pain cha- 
racterises those of the great intestines. 

The rectum is the last member of the intesti- 
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nal tract, and so named from its straight direction 
to the final orifice of the canal. Its origin is de- 
rived from the last convolution of the colon, which 
is expressly adapted by a curvature backward, 
and then forward, to obviate the inconvenience of 
a rapid transition of its contents into this intestine. 
The rectum is more muscular than any other part 
of the intestinal canal, the longitudinal fibres in- 
vesting every part of it, while the circular are more 
powerful. The peritoneal integument is only par- 
tial, and there are no ligamentous bands like those 
of the colon. Although much wider, it contracts 
towards its extremity into longitudinal folds, 
which form a narrow orifice capable of great di- 
latation on the stimulus of the propelled contents, 
and contracting immediately after. Between the 
longitudinal folds there are numerous veins, which 
by mere mechanical pressure from detained ex- 
crement, inflammatory irritation from cold, and 
various other causes, protrude and obstruct the 
passage, frequently becoming of considerable bulk 
if neglected ; and thus constituting the disease 
known under the name of Haemorrhoids or Piles. 
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The lower folds of the rectum seem also to be 
the especial seat of those small worms known un- 
der the name of Ascarides. 

The inner surface of the rectum is corrugated 
in a transverse direction by muscular contraction 
only, since there are no constricting valves natu- 
rally furnished to it. Besides being more mus- 
cular, it is also more supplied with mucous glands 
than either of the other intestines. It is accord- 
ingly subjected to cancerous and other affections 
of the glands, which are contiguous to the more 
substantial muscles. Cancer seems generally to 
originate in those glandular bodies which are near 
' muscles. The arteries which supply glands are 
their final branches, and the disease occurs most- 
ly either at a time of life when the circulation is 
naturally languid, or in subjects where it has been 
rendered so by disease, by errors in aliment, or 
by habit of body. Whatever may have caused a 
morbid circulation locally, seems to meet increase 
of disadvantage by the contractile powers of the 
muscular fibres, whereby the natural process of 
glandular secretion is partially interrupted, and 
disease supervenes accordingly. 
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By reason of its highly muscular construction, 
the rectum sometimes suffers from a relaxation of 
its entire substance, a considerable part of which, 
being forced without the common orifice, becomes 
constricted by the surrounding muscles, and is 
frequently returned with great difficulty. The 
patient is subjected to frequent returns of the 
malady, unless it has been occasioned by general 
habits of life, which it is in his power to avoid : and 
persons so afflicted cannot too carefully abstain 
from strong efforts to evacuate the passage. 

Besides its own muscular apparatus, the rec- 
tum is assisted both in the expulsion of its con- 
tents, and the subsequent constriction of the open- 
ing, by a circular muscle of the body intimately 
incorporated with its own fibres, named the 
sphincter (from (rQiyyoo to close), and by two small 
longitudinal muscles at the sides of the sphincter. 
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CHAPTER VIII. 

OP THE LIVER ITS STRUCTURE AND OFFICES 

GENERAL IDEAS OF THE CIRCULATING VOLUME 
OF BLOOD, AND ITS SECRETIONS. 

The substance of the liver is constituted by an 
assemblage of different kinds of vessels closely 
intermixed, their extreme branches forming in- 
numerable minute conglobate bodies, in which 
the vascular character eludes the unassisted sight. 
Thte structure of the liver, like that of all other 
glands, is adapted to the process of secernment 
or secretion, which is no other than the separa- 
tion of a peculiar and more refined fluid from the 
common mass of circulating blood, the general 
structure of glands being more or less dense and 
firm, according to the chemical qualities, specific 
gravities, and common consistence of the particu- 
lar fluids they are destined to secrete. 

It is evident that all arteries diminish gradually 
in size as they approach their terminal points, in 
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the same manner as the branches of trees diminish 
as they retire from the main trunk. Secreting 
bodies or secreting surfaces are among the most 
frequent objects to which the ultimate ramifica- 
tions of arteries are directed, and from whence 
various new modifications of vascular apparatus 
are transmitted for the distribution or supply of 
particular fluids to various parts of the animal 
economy. Perhaps all those vessels may be re- 
garded as no other than different kinds of arte- 
ries ; for many of the most conspicuous arteries 
may be traced into branches so minute as to de- 
monstrate that their contained fluids gradually 
lose the character of blood : they finally become 
white, are no longer to be traced, and seem to 
assume a new character. Still it is sufficiently to 
be ascertained, not only that blood is the common 
mass from which every other fluid of the animal 
system is separated, but from which solid earth 
is also separated for the induration of the bones 
in their progressive growth, and for repairing 
their injuries by frapture and other causes. This 
latter office is abundantly demonstrated by forcing 
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coloured injections into the arteries of growing 
bones, where the lime is seen to issue from their 
orifices in the form of a pure white powder, and de- 
posit itself, like the farina of a flower, for the of- 
fice of consolidation. In a similar way, the in- 
jected arteries of the common domestic hen, while 
her eggs are incomplete, will show the deposition 
of lime from their exhalent branches upon the 
membrane which afterwards becomes the shell, 
the vascularity of the membrane gradually disap- 
pearing upoij each egg in its progress towards 
completion; the surface being earthy and uneven, 
until the necessary portion of lime is furnished, 
but becoming smooth and even when the earth, 
by cohesive attraction, is duly crystallized, and 
the egg rendered fit for extrusion. Those extreme 
branches of arteries which terminate by open 
mouths, either upon internal cavities, or upon ex- 
ternal surfaces, are commonly denominated ex- 
halents. 

The gradual diminution of the diameter and the 
multiplied ramifications of the extreme points of 
arteries, seem an accommodation for separating 
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or straining fluids of a more refined nature from 
the common mass of circulating blood ; while the 
vessels destined to convey new fluids, beginning 
with arrangements similar to the termination of 
arteries, unite into main ducts for conveying the 
particular secretion to its destiny, as bile from the 
liver to the intestines, and various other fluids 
from one part of the system to another. It is this 
process of separation by glandular bodies which 
furnishes mucus, fat, and every other medium for 
defending the irritable surfaces and complicated 
machinery of the body at large. Chemical affini- 
ties explain nothing of the process, although it be 
chemical ; since the mysterious principle of life, 
which is a veil too sacred for human penetration, 
screens the nature of it from inquiry. 

The general figure of the liver adapts itself, by 
a convex upper surface, to the vaulted expansion 
of the diaphragm, from whence it is suspended 
obliquely by a broad ligament, the support of 
which is increased by a round ligament proceed- 
ing from the common lining of the abdomen, and 
which is the condensed substance of a vein, by 
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which, with other vessels, the foetus is attached 
to the mother through the medium of the placenta,, 
or what is commonly called the after-birth. 

The broad suspensory ligament of the liver 
marks two principal divisions of its substance, 
distinguished as the right and left lobes. The 
right lobe is by far the largest, and situated with- 
in the lower ribs of the right side. Its posterior 
part is thick, gradually diminishing forwards, so 
as to form an acute margin. The left lobe is 
comparatively small, thinner in substance, and 
situate above the declining part of the stomach. 
The upper surface of each lobe is furnished with 
a ligament for its more firm attachment with the 
diaphragm, that of the left being longest, on ac- 
count of the general obliquity of the liver. A fifth 
ligament, spreading along the back part and called 
the coronary, increases its connexion with the 
diaphragm ; all five being modifications of the 
peritoneum, and which membrane, in a more deli- 
cate form, invests the whole organ. 

The under surface of the liver is concave, and 
adapted to rest upon a part of the stomach and in- 
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testines. A secondary lobe,, conspicuous oti the' 
under surface of the right lobe backwards, has 
been named the lobule of Spigelius, from its de- 
scribes. This eminence is shaped like a culinary 
ham, lying obliquely with the bone end forwards, 
a little to the side of which an arch-like fissure is 
formed called porta. The main division of the 
two lobes is marked beneath by a fissure in the 
same direction as that of the broad ligamentabove, 
and terminating in a notch, whence the round li- 
gament proceeds to the upper surface. 

The principal trunks of the blood-vessels, ab- 
sorbents, and nerves of the liver, together with its 
biliary ducts, are included in a common membra- 
nous sheath, distinguished as the capsule of Glis- 
8on, in compliment to its describer. 

A principal blood-vessel of the liver, named ve- 
na ported from its passing under the porta, and 
formed by the union of branches from the veins 
of the stomach, the intestines, the omentum, the 
spleen, and the pancreas, is remarkable for filling 
the office of an artery and a vein. While it re- 
sembles an artery in the thickness of its coats, and 
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in the office of propelling blood from its trunk to 
the branches, which accompany those of the es- 
pecial artery of the liver, it has no pulsation; in 
which circumstance, as well as that of conveying 
blood to the heart from converging branches, it re- 
sembles a vein. The common veins of the liver, 
which are very numerous, and derived not only 
from the extreme branches of its inain artery, but 
from those of the vena porta, unite into two or 
three principal trunks, which join the great vein 
of the heart, and thus transmit their blood to it; 
all the veins of the animal body being originally 
constituted by the union of minute branches, 
which become gradually larger and less multiplied 
as they approach the heart, their ultimate branches 
having been reflected from the extreme rami- 
fications of arteries, which on the contrary gra- 
dually become of less diameter, and more multi- 
plied, throughout the system, as they are remote 
from the heart. The heart may be regarded as 
a powerful muscular bulb, sending off a single 
trunk; from which branches proceed, by divi- 
sion and subdivision, to the remotest parts of the 
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body; and such are the arteries. The primordial 
veins may be regarded as so many radicles, which 
contribute to the formation of considerable roots, 
and these roots tend to one chief source for re- 
turning blood to the bulb. A retrograde movement 
of the blood in its ascent through the veins is pre- 
vented by valves, with which they are furnished 
by their internal membranes, wherever necessary. 

Where the extreme branches of arteries con- 
nect themselves with the primordial branches of 
veins, a bulging is observable, somewhat like the 
condensing receiver of a chemical apparatus, as 
if it were the part in which the blood takes on its 
new character; or its , office may be supposed to 
be analogous to that of the vegetable capsule, in 
which the process of fecundation is completed. 
This capsule-like termination of the arteries, is 
particularly observable, with a magnifying power, 
in those of the liver. 

The blood having thus undergone circulation 
through the general system, meets an apparatus 
oil its return to the heart, for propelling it, in a 
similar manner, through the substance of the 



OF THE LIVER. 83 

lungs, by the continuation of which process it is 
maintained suitable to the service of life; and 
passes as before into the common arterial trunk. 

The secretion of bile having been completed in 
the substance of the liver, it is received into nume- 
rous minute tubes, which, gradually uniting into 
larger, form two principal branches, and these 
lastly unite into one distinguished as the hepatic 
duct. 

The hepatic duct passes within the fissure of 
the under surface of the liver, and soon joins the 
cystic duct, which is a smaller tube sent from the 
neck of the gall-bladder. The tube formed by the 
union of both these, constitutes the common bile 
duct, which is scarcely the diameter of a pen, and 
whiclr, insinuating itself for some way obliquely 
between the muscular and inner coats of the duo- 
denum, terminates in the back of its internal sur- 
face, where, in describing that intestine, the bile 
was stated to enter. Thus it will be seen that 
the presence of bile in the stomach itself, is the 
result of diseased action; since none is naturally 
supplied to it, and the arrangement of the duode- 
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num with respect to the stomach, is calculated to 
prevent any return of its contents into that organ. 
The presence of bile in the stomach induces sick- 
ness, iaintness, shiverings, and cold sweats. 

The gall-bladder is a small pear-shaped bag, 
of oblong figure, closely affixed by cellular tissue 
and vessels, to the under side of the right lobe of 
the liver near the great fissure; and placed ob- 
liquely with its bottom forwards. Its general 
structure is much the same as that of the intes- 
tines, though few muscular fibres are observable : 
and even those, under some effects of disease, are 
not to be traced, whence it has been questioned 
whether the gall-bladder has any muscular fibres 
of its own; but muscular fibres are essential to 
the corrugation of its inner surface, which serves 
to regulate its capacity: and I am very confident 
that many effects of disease which I have observ- 
ed where the fibres have disappeared, must have 
resulted from a muscular power of its own. Be- 
sides this, while the stomach and intestines are 
empty, the bile appears naturally to remain qui- 
escent in the gall-bladder, which does not dis- 
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charge it until the stimulus of food excites the 
surrounding organs* and these, particularly the 
stomach, communicate a stimulus to its own con* 
tractile apparatus. Bile differs in its natural de- 
gree of viscidity, of bitterness, and of colour, in 
different subjects, holding in solution saccharine, 
resinous and albuminous matter, together with 
soda. It appears to modify and correct the aci- 
dity of the alimentary mass. 
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CHAPTER IX. 

CONCERNING MORBID AFFECTIONS OF THE LIVER, 
AND DISORDERED STATES OF THE BILE. 

The gall-bladder is evidently something more 
than a mere mechanical reservoir for collecting 
the bile after it has been formed in the substance 
of the liver, and appears to effect certain altera- 
tions, more fully to prepare it for its further of- 
fice, in the same manner as the stomach prepares 
its alimentary contents for transmission through 
the intestines. The bile, whilst it remains in the 
gall-bladder, becomes far more viscid, more resi- 
nous, of a darker colour, and more powerfully 
stimulant. It appears the chief medium for sepa- 
rating the excrementitious from the nutritious 
contents of the intestinal canal, and, by inter- 
mixing with the excretory matter, to prevent the 
mischievous effects of that putrefaction, which, . 
naturally resulting from the fermentation of the 
alimentary mass, would otherwise prove hurtful. 
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It may be regarded as the natural purgative, and 
the natural antiseptic of the intestinal tract. The 
degree of colour it imparts to the excretions, is a 
valid criterion of its qualities and influence. 
When they are pale, it is inefficient; when green, 
it has an excess of acid; when blackened, it is 
grossly vitiated. Healthful bile duly supplied, 
mixes intimately with the egested mass, imparting 
to it a deep yellowed brown; and whatever dark 
coloured matter may have been communicated to 
it by fruits, by metallic medicines, or otfeer causes, 
still this yellowed brown is observable, if the sup- 
ply of bile be healthful and efficient. When bili- 
ous matter passes through the intestinal canal in 
undue quantity, and without proper assimilation 
with the excretions, it is of a bright yellow colour, 
which colour however is deeper than that of the 
bile in the. substance of the liver, previous to its 
deposition in the gall-bladder. 

In the gall-bladder, and in the gall-ducts, are 
seated the causes of many morbid affections of 
the liver, more frequently than in its actual sub- 
stance. Inspissated bile in either is often the 
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occasion of disease, and inspissated bile long re- 
tained, favours the formation of gall-stones; these 
clearly begin with an accretion of the resinous 
particles of the bile, which on fracture may be 
seen to radiate in a crystalline manner through 
their substance. The apparent coating of a gall- 
stone is sometimes no other than a superficial de- 
composition from the influence of the more fluid 
part of the bile, promoted by attrition after they 
have attained their full size. Frequently how- 
ever they are considerably laminated, their gene- 
ral characters being influenced by the species 
of morbid action,, and by constitutional circum- 
stances, on the part of the patient. 

Where a single gall-stone exists, it is generally 
more ovate or globular than where there are seve- 
ral; for it sometimes happens that the gall-bladder 
is so crowded and so distended with them, that 
the opportunity for attrition is very limited. 
' Gall-stones are also formed in the substance of x 
the liver, whence they are forwarded to the ducts, 
where in many instances they lodge so as to oc- 
casion mechanical obstruction, in the same man- 
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ner as those formed in the gall-bladder itself. 
Sometimes they descend into the bladder, and if 
not propelled from thence into the intestines, 
they gain very considerable accretions. In either 
instance, the mischievous effects are the same; 
the natural functions not only of the liver, but of 
the stomach and all the digestive organs, being 
totally deranged. 

In jaundice, the gall-ducts are obstructed either 
by concretions, or by morbid viscidity of the bile; 
in which case, it is prevented from passing into 
the alimentary canal, and being taken up by the 
absorbents is carried into the blood. The ex- 
cretions are therefore colourless, while the eyes 
and the whole skin are tinged with yellow. 

The causes of obstruction to the ducts, besides 
those alluded to, may be spasmodic affections re- 
sulting from local disease at a distance from the 
liver, violent fits of passion, long continued de- 
spondency, obstinate flatulence, either from par- 
tial spasmodic contractions of the intestines, or 
by a neglect of due evacuations, where nature 
has been torpid or irregular. Pregnancy is some- 
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times a cause of jaundice, but this affection yields 
readily after delivery. The worst form of the 
disease is that which results from induration of 
the substance of the liver; and this, in advanced 
life, may be occasioned by bruises from falls, 
and other accidents. 

In hot climates, the circulation is rendered 
languid, and the liver suffers from various causes 
of fever. Where the heart has not the power to 
propel the blood with due force, the irritability of 
the arterial branches of the liver is destroyed, and 
frequently its substance becomes indurated with- 
out any aggravation from intemperance. But far 
more commonly induration of the liver (techni- 
cally called scirrhosity or scirrhus) results from 
inordinate drinking, inordinate eating, and indo- 
lent habits, in all countries. The effects of hard 
drinking upon the liver are proverbial'; but the 
effects of gluttony and even of luxurious varieties 
of food, together with indolence and inactivity, 
are not sufficiently insisted on in a general way, 
as influencing its diseases. 

Intemperance always has an argument ready to 
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adduce in its own defence: and, although rarely, 
it sometimes happens, that vices of this kind do 
not appear to act so specifically upon the liver as 
is commonly imagined; for I have now and then 
found the livers of determined drinkers, and gross 
feeders, in no degree indurated, enlarged, or 
otherwise disordered, whilst the cause of death 
has appeared in some other internal organ. 
Fashion/ however, will have its day in the de- 
sert of sickness, as well as in the fields of plea- 
sure; and it has been very fashionable of late 
years, as every one knows, to talk of " liver 
complaints." 

The symptoms of liver diseases during life are 
sometimes fallacious ; for besides the other organs 
more immediately connected with it, the lungs 
have been found to be the cause of death where 
the liver was supposed to be so. 

In addition to its usual symptoms, inflammation 
of the liver is very commonly accompanied by 
inflammation of the lungs, or of the membrane 
lining the chest, and furnishing their common 
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covering. Difficulty of breathing is experienced 
with a sympathetic cough, most frequently dry, 
but sometimes accompanied by a great expectora- 
tion of vitiated mucus from the stomach; which 
confirms the idea that the lungs are the primary 
seat of the disease, while the lungs in reality are 
not sufficiently affected to be the cause of any dis- 
ease to themselves. 

On the contrary, in some instances of decided 
pulmonary consumption, and more particularly in 
advanced life, certain attendant symptoms of a 
disordered liver evince themselves, which have 
established the opinion that the liver was the 
primordial seat of disease, while it was by no 
means disordered; and medical practice has ac- 
cordingly directed its efforts without success. 

A physician of considerable popularity, who 
found his dissolution approaching from what he 
declared himself certain was the influence of a 
diseased liver, requested that the organ might be 
particularly examined after death, for the purpose 
of assisting the views of his professional survivors 
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in similar cases; since he thought it extraordinary 
that mercury should have afforded him no bene- 
fit, when it had been the means of relieving so 
many of his patients. He died very shortly afteF; 
and when his remains were examined, the liver 
was found of its natural size, of healthful appear- 
ance generally, and not the slightest trace of dis- 
ease observable on any part of it; nor were the 
adjoining organs by any means disordered; but 
on examining the lungs, they exhibited an entire 
mass of disease. 

Notwithstanding what has been said, it is un- 
doubted, that the irritation of a diseased liver has 
extended its influence to the lungs so effectually, 
as to establish decided pulmonary consumption; 
and it has even been imagined that pulmonary 
consumption always originated in a disease of the 
liver: but this is an extravagant speculation, which 
is not supported by the evidence of anatomical 
investigation. 

One of the most frequent effects of warm climates 
upon the liver is to occasion a redundant secre- 
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tion of bile, so that the fluid cannot effect its 
natural course into the intestinal canal, but finds 
its way largely into the blood; and becoming 
separated from the general volume, transudes, 
as upon the occasions before stated, through the 
exhalent vessels, colouring the skin, the perspi- 
ration, and the urine; while the excrement, for 
want of the natural admixture of bile thus thrown 
out of its course, is of a pale colour and forwarded 
with languor. The stomach is nauseated, the 
appetite fails, the powers of digestion are en- 
feebled, and continual listlessness prevails. 

That disordered state of the bile, which causes 
it to be ejected both by vomit and intestinal dis- 
charge, constituting with the attendant spasms 
and other symptoms, what is now known to every 
one as cholera morbus, or the bilious disease, 
(%o\vi bile, few to flow,) is most commonly the re- 
sult of errors in diet, through which the stomach 
and intestines are principally affected by the pre- 
sence of acrimonious matters. The disorder also 
results from violent fits of passion; and by this 
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cause it is sometimes unfortunately communi- 
cated by a nurse to an infant at the breast. In 
hot climates, the atmosphere is often the cause, 
as it is also in the unusually hot summer of a 
temperate climate, being more frequently fatal 
in the former than the latter, where with active 
measures it is soon subdued. 
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CHAPTER X. 

OF THE SPLEEN AND ITS APPARENT OFFICE. 

The spleen is an oblong, oval body, of a livid 
purple colour, soft in its substance, exceedingly 
vascular, and situate between the stomach and 
lower ribs of the left side, much influenced as to 
its obliquity of inclination by the motions of re- 
spiration, and by the distention or emptiness of 
the stomach. Its convex surface, which has a 
longitudinal furrow, is opposed to the diaphragm, 
its concave surface towards the spine ; the com- 
mon membrane of the abdominal cavity main- 
taining it in its proper situation. While the 
blood-vessels of the spleen are larger in propor- 
tion than those of any other internal organ of the 
body, it is unlike any other of a glandular nature, 
in having no excretory duct. From this circum- 
stance, its office in the service of life is rendered 
obscure, and the investigations of two thousand 
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years have furnished no satisfactory elucida- 
tion of it. 

Notwithstanding these considerations., the opi- 
nion most generally accepted is, that the spleen 
effects a process in the blood, which prepares it 
for assisting the secretion of bile; and chiefly in 
consideration of its contributing very largely to 
the formation of that hybrid blood-vessel of the 
liver called the vena porta. 4 To my humble ap- 
prehension, the spleen appears altogether sub- 
servient to the liver, and a vast deal of mystery 
and perplexity seems to have been attached to its 
office, . which is derogatory to the general sim- 
plicity of natural operations throughout the ani- 
mal economy. 

. The idea of the spleen assisting the office of 
the liver, besides being the most frequent, is one 
of the most ancient, since Hippocrates calls it the 
left liver, and Aristotle the bastard liver. 

The ancients, who dwelt much upon the in- 
fluence of "atra bilis/' or black bile, on various 
phenomena of life, and particularly on melan- 
choly, regarded the spleen as the express organ 
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for its secretion. It was to this especial object 
that the attention of Democritus was directed, 
when Hippocrates, in obedience to the affection- 
ate solicitations of the senate and people of Ab- 
dera, visited the scene of his retirement for the 
purpose of satisfying 1 them concerning his sup- 
posed madness, a vague error which the anatomi- 
cal researches of that great philosopher had chiefly 
occasioned. Democritus declared to his learned 
and amiable visitor, in the course of their con- 
ference/ that he believed bile to be the most com* 
mon cause of madness. Hippocrates adopted the 
opinion, and for more than two thousand years 
it obtained very extensively. The effects of this 
secretion, when disordered, upon the animal 
spirits, no revolution of time has been able to 
invalidate. 

The term milt, by which the spleen is distin- 
guished to this day among the vulgar, appears 
to be of Saxon origin, while the more general 
appellation is scarcely altered from the Latin 
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CHAPTER XI. 

OF THE PANCREAS, ITS STRUCTURE, AND OFFICE. 

The pancreas is a salivary gfond of conglo- 
merate structure, and of an oblong flattened figure, 
lying transversely between the back of the sto- 
mach and the spine. To the right it is elongated, 
and attached to the duodenum, into which intes- 
tine its chief duct enters obliquely with the com- 
mon bile-duct of the liver. The pancreatic duct, 
which is about the size of a crow-quiD, is consti- 
tuted by the union of numerous small ducts from 
the substance of the gland, as in the salivary glands 
of the mouth. The saliva furnished by the mouth 
.has only to assist the aliment in gradual portions 
as far as the stomach, where gastric juice is 
ready to incorporate with the accumulating mass. 
This, when sufficiently prepared, has to pass into 
the duodenum, where a new accession of salivary 
fluid appears to be required for aiding its further 
passage through the long and convoluted tract or 
h2 



100 



OF THE PANCREAS. 



small intestines. Accordingly, the pancreas is 
larger than all the salivary glands of the mouth 
together. The bile, which also meets the ali- 
mentary mass in the duodenum, is not only a pow- 
erful stimulus for propelling it throughout the in- 
testinal canal, but is equally antiputrescent. 

The pancreas has most inaptly been so named, 
from 7Tccv all and K^eag flesh, since nothing like 
flesh is concerned in its structure. In animals 
it is called the sweet-bread. 
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GHAPTER XII. 

OF THE ABSORBENT SYSTEM, AND ITS GENERAL 
OFFICES. 

Many phenomena of the animal economy, whe- 
ther its functions be healthful or diseased, demon- 
strate a removal of particular kinds of matter, 
either partially or generally, from certain of its 
internal or external parts; the matter so removed 
being carried into the blood by delicate pellucid 
tubes, which are distinguished as absorbents, or 
absorbent vessels, the general distribution of 
which remained very obscure until about the year 
1654, when the investigations of Rudbeck and 
Dr. Jolyfe considerably elucidated the subject. 
Dr. Munro and Dr. Hunter, having afterwards 
directed their attention to it, were led to similar 
conclusions with respect to the general influence 
of the absorbent system about the year 1757. 

Notwithstanding the attentive investigation, 
however, which for [centuries has been bestow- 
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ed upon the subject, we are obliged to reason 
from analogy concerning many phenomena of the 
absorbent system; but still may confidently be- 
lieve that its vessels are both active and numerous 
in many parts of the body, where, on account of 
their minuteness and delicacy of substance, they 
cannot be traced; effects being observable where 
they are not seen, precisely similar to those of 
which they are clearly and evidently the cause: 
and, fortunately for the present object, those ab- 
sorbents which are concerned in the office of 
conveying nutriment from the alimentary organs 
into the blood, whereby it is diffused throughout 
the body, are the most conspicuous of the whole 
series. 

The vessels of the absorbent system are usu- 
ally distinguished as lacteals, and lymphatics, 
the fluid contained in the lacteals, as the term im- 
plies, having a milky appearance; that of the 
lymphatics (wpQri water) being pellucid and wa- 
tery. These appearances alone are the cause of 
distinction : for the structure, office, and distribu- 
tion of both kinds are similar, and both convey 
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various kinds of matter, whether fluid or earthy, 
iu a state of combination, solution, or suspension. 
Both are furnished with valves, in the same way 
as the veins, to maintain the due course of their 
contents, and with blood-vessels and nerves for 
the support of their living powers. 

Besides these, there are numerous gland-like 
bodies concerned in the office of absorption, which 
probably consist of convoluted vessels, and which 
are either stationed under the skin, or in the Vi- 
cinity of considerable blood-vessels, particularly 
those of the mesentery in the substance of which 
they are more considerable than in any part of 
the body. These glands, which are of acompress- 
ed globular or ovate .figure, appear to be destined 
either for refining, or effecting some other che- 
mical process in the absorbent fluids, to prepare 
them duly for the blood, in the same manner as 
the more conspicuous glands modify the various 
secretions from its common mass. 

From those delicate processes of the inner sur- 
face of the intestines, which from their consti- 
tuting an appearance like velvet have been named 
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villi, the lacteals take their origin. Each vessel 
is formed by several minute radiated branches 
from a single process, where their orifices are 
stationed for the purpose of attracting the nutri- 
tious fluid called chyle (%vXog juice), and which, 
from its milky character, has given name to the 
vessels of this system as was just now stated. The 
tubes pass from the villi, under the muscular coat 
of the intestines, to form more considerable tubes, 
which follow the course of the blood-vessels to- 
wards the heart. They are more numerous and 
conspicupus in the jejunum than any other part 
of the alimentary canal ; and it is from this cir- 
cumstance, which promotes , a rapid absorption, 
that the intestine is commonly found empty. The 
lacteal glands of the mesentery, which are com- 
monly distinguished as the mesenteric glands, are 
more large and numerous in that part of it which 
is attached to the jejunum than any where else. 
These glands are imbedded, in the course of the 
principal lacteal vessels, in the fatty substance of 
the mesentery, and stationed near its blood-ves- 
sels, 
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The large intestines are furnished more spa- 
ringly with absorbent vessels than the small. Those 
of the caecum join the branches of the small in- 
testines ; but they altogether diminish in size and 
frequency towards the termination of the intesti- 
nal tract. Still they appear, upon some occasions, 
to contain chyle, where it has not been duly sepa- 
rated from the alimentary mass in the earlier part 
of its progress ; and their influence becomes evi- 
dent under diseased action of various kinds. The 
stomach is only partially furnished with absorb- 
ents, the natural office of which does not appear 
to be that of conveying chyle. Absorbent vessels 
also proceed from the liver, the spleen., the pan- 
creas, and the omentum, all tending to one com- 
mon course into the general volume of blood. 

Hippocrates and other writers of ancient times, 
seem to have applied the term chyle in its gene- 
ral sense to vegetable infusions or decoctions, 
which had been strained for the purpose of free- 
ing them from their impurities. 

The exact nature of chyle,, although it has been 
called the oily part of our aliment, is by no means 
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understood; for it cannot be obtained of sufficient 
quantity, or in an uncombined state, for chemi- 
cal analysis. It is, however, remarkable that it 
seems uniformly the same in all animals, from 
man to the lowest ; and to be influenced in no 
degree by the nature of food. An erroneous opi- 
nion has been adopted, that it considerably re- 
sembles milk in its general properties : but if this 
be the case, why does milk assimilate sp badly in 
the greater number of instances with the natural 
fluids which it meets in the stomach ? and why is 
it not received into the absorbent system until 
its nutritive matter has been modified by diges- 
tion ? The experiment of injecting milk into the 
blood-vessels of living animals has been produc- 
tive of effects which prove that nature has not or- 
dained any such assimilation for the animal system. 
Chyle seems never to have been detected in the 
absorbents , of the stomach, nor to have become 
duly characterised until the aliment has been sub- 
mitted to the influence of bile, and other animal 
fluids in the duodenum. 

Chyle, like blood, exhibits globules, and it pos- 
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sesses serum and coagulable matter. Under the 
influence of some diseases, however, it does not 
unite perfectly with the blood, and has been seen 
separated in a mass recently abstracted. 

The lymphatics chiefly take their course from 
the extremities towards the centre of the body ; 
their primordial tubes converging, and directing 
their branches to the same termination as the lac- 
teals. Those of the legs and thighs, beginning 
from the feet, meet glands in the groin : those of 
the arms meet glands in the Arm-pit. 

Lymphatics are clearly defined drt the face and 
outside of the head ; but in the substance of the 
brain they are not to be traced, although they have 
been found to accompany the blood-vessels of its 
membranes, and appear, by the effects of disease, 
to be frequently active in producing it. They have 
moreover been found in the brains of fishes. 

The irritability and extreme sensibility of the 
superficial lymphatics are evinced under the in- 
fluence of any morbid acrimony of their contain- 
ed fluids ; for instance, such as may be commu- 
nicated by a poisoned wound of the hand or fin- 
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ger, when those of the arm in particular may be 
traced throughout its length, appearing thin, slen- 
der, and of a faint purplish red colour, being 
acutely painful. When once witnessed in this 
state, they cannot readily be mistaken for vessels 
of any other kind. 

The lacteals, and nearly all the lymphatics, after - 
converging from their respective origins in all 
parts of the body to form tubes, which gradually 
become more considerable, terminate in a single 
trunk, which is called the thoracic duct, from its 
situation within the chest, and which duct termi- 
nates in the great veins at the lower part of the 
neck, at the angle formed by those which are di- 
stinguished as the Carotid and subclavian veins. 

In this manner the chyle and lymph are car- 
ried by the veins to the heart, and diffused through 
the general mass of circulating blood. A few lym- 
phatics very commonly terminate in the diverging 
veins at the bottom of the neck at some distance 
from the thoracic duct. 
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CHAPTER XIII. 

SUMMARY OP THE DIGESTIVE PROCESS SEPARATION 

OF NUTRIMENT PROM THE CRUDE MATERIAL — 
INFLUENCE OF THE LATTER ON CERTAIN AFFEC- 
TIONS OF THE BOWELS AND GENERAL SYSTEM. 

Digestion may be defined the preparation of 
aliment for its conversion into blood. By the 
process of digestion, the specific differences of 
all objects of aliment disappear, and the chief of 
its products constituting chyle, are gelatine, sugar, 
and oil; but in many instances, the chyle, as 
already observed, contains substances of a dif- 
ferent nature. Digestion has been regarded by 
some physiologists, as a process of simple solu- 
tion; but it is evidently effected by the united 
agencies of several animal powers. By solution, 
is understood literally the division of solid bodies 
into particles, which unite intimately with those 
of the fluid by which they are acted on; and the 
gastric juice alone has accordingly been regarded 
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as the solvent of aliment at large. But this opi- 
nion has not been advanced with sufficient cau- 
tion; the assimilation of aliment being in reality 
effected not only by gastric juice, but the opera- 
tion of heat, of saliva, and of mechanical tritura- 
tion, by the muscular fibres of the stomach and 
surrounding parts. 

Of the teeth in each jaw, the four central are 
simply adapted to cut or divide the food; the three 
on each side of them, to break down and gnaw 
it; and the remaining three on each side, to grind 
it as in a mill. In the course of this mechanical 
preparation it mixes with saliva from the glands, 
which have already been described; and, drawn 
by muscular contractions through the pharynx 
and esophagus into the stomach, it receives a new 
combination of gastric juice, which exhales from 
the minute vessels of its inner surface. It is here 
subjected to a degree of fermentation, and forms 
a pulpy mass, which is technically called chyme, 
a term vague and indefinite, since chyme, like its 
etymology xvpog, means juice of any kind, and 
alimentary pulp is something more than juice. 
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In consideration of the several vital agents which 
are concerned in the digestion of food, I adopt 
the term, and the doctrine of assimilation, in pre- 
ference to the bare idea of simple solution. 

The food having remained in the stomach a 
sufficient length of time for mixing intimately 
with its juices, a stimulus is communicated to the 
pyloric orifice, which relaxes, and admits of its 
passage into the duodenum, contracting imme- 
diately afterwards. In the duodenum, two new 
fluids are ready to meet it, namely, saliva from 
the pancreas, and bile from the liver. The pan- 
creatic saliva seems to complete the solution of 
the nutritious part of the pulp for transmission 
into the lacteal vessels; while the bile separates 
from the common mass whatever parts of it are 
unsuited to the office of nutrition, thus prevent- 
ing the admixture of one with the other, in their 
course through the small intestines. The tract 
of intestines is every where furnished with a mu- 
cous fluid peculiar to itself, after the manner of 
the gastric juice of the stomach, which is di- 
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stinguished as <c enteric juice/' and which also 
assists the alimentary process. 

The account which has been given of the ab- 
sorbents,, shows in what way nutritious matter is 
conveyed into the blood from the small intestines, 
and thus suited to the service of the whole system; 
while the office of the extreme arteries demon* 
strates in what manner different substances are 
separated, through their medium, from the com- 
mon volume of circulating blood, and adapted to 
their respective uses. It therefore becomes un- 
necessary to insist any further upon the influ- 
ence which the peculiar qualities of aliment are 
capable of exerting on the body at large; or by 
what means, when any one kind of matter pre- 
vails in the system, it is capable of affecting those 
particular, substances for which it has the great- 
est chemical affinity. 

Nutritious matter is more especially absorbed 
in the early part of the intestinal tract, because 
it is most abundantly furnished with Iacteals, 
which vessels diminish gradually towards the ter- 
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mination of the small intestines; since in propor- 
tion as tbe excrementitious accumulation in- 
creases, the nutritious fluid becomes exhausted. 
Finally, very few absorbents exist in the large 
intestines; but those few are sufficient to exert a 
morbid influence by taking up offensive matter 
from the egested mass, either when it has been 
unduly retained, or when more than commonly 
disordered by the influence of disease, or by ob* 
jectionable aliment. 

The formation of excrement is not completed 
until its arrival in the colon, the cells of which 
are naturally adapted to prevent its descending 
too suddenly into the rectum : but these cells are 
the seat of very serious obstructions, either in 
torpid habits, or when the substance of the 
egested mass is unnaturally firm; and also when 
retained by spasmodic contractions or other 
camses. The muscles, which constitute a part 
of the external belly, not only assist materially in 
the office of breathing, bat act powerfully m di- 
recting the contenfe of the alimentary canal out 
of the body, by exerting a general pressure; 
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while the muscular fibres of the tract itself are in 
action. Still, however, no muscular power is 
sufficient for extruding hardened accumulations, 
where they are considerable. By torpid action 
of the bowels, the excrement sometimes passes 
under numerous vermiform figures, which are 
exact casts of the cells of the intestines. Towards 
the end of the intestinal tract, hardened excre- 
ment also collects, in great masses, which fre- 
quently resist many efforts of medicine for their 
removal. Sometimes they lodge very partially 
in the cells, and are obstinate of removal, under 
globular figures, constituting what are techni- 
cally called scybala. 

I havie already adverted to the oscillating mo- 
tion of the alimentary pulp in the small intestines 
by their muscular action; to the evolution of air 
in its process of fermentation, as assisting the 
general distention of the canal ; to the importance 
of the healthful condition of the bile for deter- 
mining the egress of the excrementitious mass ; 
and to the chemical influence of food upon the 
bile and excrement. 
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Excrement is, in a greater or less degree, 
earthy, either in proportion as it has been sepa- 
rated under favourable circumstances, with re- 
spect to the general process of digestion; or as 
it has been retained, for a greater or less period, 
in the intestinal canal. Putrefactive fermentation 
produces an earthy residuum wherever it occurs; 
various matters, offensive to the animal economy, 
become absorbed from excrement which has been 
unduly retained; and, as portions of matter so 
absorbed, may be of an earthy nature, and that 
earthy nature considerably modified by the par- 
ticular qualities of our aliment, it is evident that 
indiscriminate feeders, who permit considerable 
lapses of time to take place without a due evacua- 
tion of the bowels, and even those who promote 
but an imperfect action of them, by trifling and 
inefficient doses of aperient medicines, seem to 
favour the formation of calculous concretions by 
this medium. 

I have commonly observed that children af- 
flicted with urinary calculi, are such as have been 
fed indiscriminately. As long as children look 
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fat and florid, parents are too apt to i&ttgiae that 
their health is. perfectly good. They are allowed 
to be perpetually eating whatever tliey are inclined 
for, their alvine evacuations are never observed, 
which most probably are of an unhealthy cha- 
racter; while their bellies are tense and; promi- 
ijent. Disease once established, advances with 
rapid strides ; and such children are more readily 
brought down than those whose occasional sick- 
ness demanded attention to the state of their 
stomachs and bowels. 

The entire tract through which; the aliment 
travels, has been shown to be abundantly sup- 
plied with mucus for facilitating the progress y>f 
its several objects, and for obviating any injuries 
which their particular nature may effect without 
such a defence. The mucus every, where be- 
comes vitiated^ where the blood is vitiated; and 
bjood is more frequently, vitiated by. unwholesome 
food, and the heterogeneous objects of luxurious 
tables, than, by the casual accession of- disease. 
If: the blood be disordered, all its secretions must 
be disordered, as the bile, the saliva, the mucus; 
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its excretions must also be disordered, as the 
perspiration, and the urine; both of which may 
be regarded as no other than the excrement of 
the blood. They are the media which nature 
provides for relieving the general system of im- 
pure and superfluous matter. 

Under these considerations, no plan of medi- 
cinal treatment whatever can promise benefit, or 
can be instituted with prudence, before it is satis- 
factorily ascertained, that the alimentary tract is 
freed from all impurities throughout, and regular 
evacuations promoted at proper intervals: and 
further, if, under a moderately good feeling of 
health, the state of the stomach and bowels be 
forgotten, disease insidiously creeps on, and at 
length evinces itself in a serious form. 

The inconvenience of a dirty skin is felt, be- 
cause its obstructed pores prevent the trans- 
mission of that insensible perspiration, which is 
essential to health ; and it is still more disgusting, 
because it is unsightly: but the languor, sick- 
ness, head-ach, and other inconveniences of filthy 
intestines can be endured, because they are un- 
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seen, though the healthful secretions of their in- 
ternal surfaces throughout, are arrested precisely 
in the same manner, as the transudations of the 
skin from accreted filth on its surface; for, on the 
inner surface of the intestinal tract, depositions 
of a disordered nature are made from the alimen- 
tary pulp when it is of an objectionable kind, in 
the same way as slimy depositions are attracted 
from a stream of water, by the floating weeds and 
pebbles over which it passes. 

Under a morbid influence of the digestive pro- 
cess, the mucous secretions of the stomach are 
often so profuse, and at the same time discharged 
under such imposing circumstances, as to be mis- 
taken for expectorations from diseased lungs. 
Disordered mucus is often long retained, by rea- 
son of its weight, in the lower part of the stomach, 
where it acquires additional thickness, the mus- 
cular action of the lower orifice not allowing of 
its transmission into the intestinal tract. It is 
therefore thrown up by violent efforts of cough- 
ing, under an alarming character, thick, heavy, 
and discoloured: the body is wasted, its vigour 
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declines,, and the animal spirits fail; yet, how- 
ever, the more alarming symptoms, of night 
sweats and difficulty of lying on the side, do not 
occur: and it often happens, that by promoting 
due evacuations of the alimentary canal, by insti- 
tuting a diet suitable to constitutional circum- 
stances, and by change of air, the alarming 
symptoms disappear; the patient recovers his 
bodily strength and animal spirits, returns to his 
usual habits of life, and never after evinces any 
symptoms of disordered lungs. Still, when mor- 
bid secretions of the stomach have long provoked 
a cough, resisting all the efforts of medicine, it is 
but too evident, that by continued irritation, the 
chest does become affected, and pulmonary con- 
sumption decidedly established. 

Despondency is both a cause and effect of mor- 
bid secretions of mucus in the stomach, and its 
discharge greatly relieves the animal spirits of the 
hypochondriac from time to time. 

It is extraordinary, upon some occasions, what 
copious and apparently spontaneous discharges 
of highly morbific matter are effected by the se- 
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creting surfaces of the intestines, after purga- 
tive medicines have been so repeatedly admini- 
stered, as to convey a firm impression, by the cha- 
racteristic appearances of the evacuations, that 
the alimentary canal had been effectually cleared: 
but in these cases, it would appear that a certain 
lapse of time is necessary for effecting the gecern- 
ment and expulsion of this disordered matter, 
which probably has been occasioned by obstruc- 
tion of the secerning orifices of the internal mem- 
brane, from vitiated films and pellicles, attracted 
from the long neglected contents of the intestinal 
tract. With salutary discharges of this kind, the 
alarming symptoms of many diseases cease al- 
together. 
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CHAPTER XIV. 

CONCERNING THE ASSIMILATION OF ALIMENT, AND 
GENERAL EFFECTS OF THE PROCESS. 

A certain degree of heat seems essential to the 
process of digestion ; and hence it is, that warm 
food is, in general, more readily digested than 
cold; since by artificial heat the digestion of an 
alimentary substance is partly performed; or, in 
other words, it is rendered more pulpy. 

In opposition to the idea of heat assisting diges- 
tion, it has been argued that cold blooded ani- 
mals, as they are called, digest well although the 
temperature of their bodies be little higher than 
that of the surrounding elements. If this be in- 
deed the case, why do they retire to such depths 
within the earth, ataseason when the temperature 
of the surrounding elements becomes far lower 
than that of their bodies, if it be not for the main- 
tenance of a much higher temperature than could 
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be supported above ground? Their stomachs 
cannot possibly contain a sufficient quantity of 
nutriment for their support during the cold season . 
Hence there cannot be a digestive process conti- 
nually going on: and their stores for nutriment 
must be inquired after beyond the precincts of 
the digestive organs, as I have instanced in the 
marrow of the human subject, in the fifth chapter: 
and it appears not that they retire until they are 
incapable of assisting digestion by a much higher 
temperature than that of the elements around 
them. 

The natural temperature of the human body 
appears to be sufficient for assisting the necessary 
fermentation and concoction of food in the sto- 
mach; healthful fermentation promoting also that 
gradual and moderate distention of the organ, 
and maintaining that degree of aerial space, which 
is calculated to prevent inconvenience from a mo- 
derate bulk of food. It is not necessary, therefore, 
to dwell upon the disadvantages to digestion 
which are incurred by eating rapidly, by loading 
the stomach with heterogeneous varieties, or with 
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unsuitable bulk even of the wholesomest aliment. 
In the first instance, its muscular powers are ex- 
cited too suddenly and too forcibly; the distention 
is not gradual; the efforts of nature to propel the 
contents are difficult and convulsive; the pulp is 
but little assimilated; the more crude parts sepa^ 
rating from the more watery, and causing gene- 
ral flatulence with acid eructations and other in-* 
conveniences. In the two last instances, the de- 
termination of blood to the vessels of the head,, 
the nervous stupor, the sense of fulness, of weight, 
and uneasiness about the stomach and bowels, are 
intolerable : and these evils are probably aggra-^ 
vated by a general neglect of proper bodily exeiv 
cise; since indulgences in eating and drinking 
alone promote habits of indolence and. perpetual 
listlessness. 

The head is always morbidly affected in pro- 
portion as the alimentary canal is so affected., In- 
digestible crudities, separated from the watery 
parts of the alimentary mass, remain long in the 
bottom of the stomach, acting as extraneous bo- 
dies instead of nutriment, and the head suffers as 
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long as they remain there. Excrementitious ob- 
structions of the bowels, which are a common con- 
sequence of bad digestion, affect the head in a 
still more serious way; and if long retained pro- 
duce despondency, which finally, on many occa- 
sions, assumes even a maniacal character, 

The commonest observer knows, that a slight 
degree of fever naturally follows every meal : and 
it is proportionably greater, as the powers of di- 
gestion are less vigorous. In the young and 
healthy, it is a matter of no inconvenience, and 
escapes their notice; but in persons of weak di- 
gestive powers, it is more than sufficiently obtru- 
sive, A greater or less degree of fever, according 
tp the state of the general health, occurs regular- 
ly in the evening, which is, of course, increased 
by a free supper : and though a certain increase 
of bodily heat and circulation seems to have been 
ordained by nature, not only for assisting diges- 
tive fermentatioh, but for stimulating the system 
to the absorption of nutritious fluid, and the ex- 
pulsion of excrementitious inconveniences, that 
natural degree of fever becomes insufficient, after 
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an inordinate meal; and is altogether nugatory 
where the powers of digestion are impaired. Ex- 
ercise, I therefore maintain, is the best remedy 
for the evil; and if regulated according to the 
constitution of the patient,, and the degree of bo* 
dily health, it can neither exhaust the machinery 
of the animal economy, nor, like too many medi- 
cines, act unchemically in the stomach ; thereby 
adding mischief to its contents, which are alrea- 
dy mischievous, and totally destroying its natural 
tone. 

What does the hectic flush of indigestion arise 
from, but an abortive effort of nature ta promote 
that active degree of circulation, which is essen- 
tial to the digestive process ? What is the head- 
ach and sense of swelling in the eyes, but a trans- 
fer from the stomach and intestines, burdened 
with substances which they have neither the 
power to assimilate or to propel ? A few hours 
after, heart-burn and flatulence increase the di- 
stress of the patient. Alkalis and absorbent 
earths, and carminatives, are had recourse to, when 
probably a glass of hot water, or a cup of hot tea, 
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with a little brisk exercise, would altogether have 
set aside the necessity for such remedies; and, 
what is still more important, have left no bad ef- 
fects : for to the slow and exhausting fire of ner- 
vous complaints, resulting from disorders of the 
alimentary canal, fuel is added by the use of spi- 
rituous and stimulating medicines, and absorbent 
earths. It is much better to attempt the neutral- 
izing of morbid acidity by mild alkalis, for ex- 
ample soda and potass, than by absorbent earths, 
such as chalk and magnesia ; and to obviate fla- 
tulence by bodily exercise. 

I have stated that the motions of the mus- 
cles concerned in eating promote the due supply 
of saliva to the mouth, by their influence on the 
salivary glands. In like manner, I conceive, the 
diaphragm and the muscles of the external belly 
assist the respective secretions of the stomach, the 
liver, the pancreas, and whatever other apparatus 
is concerned in furnishing the fluids necessary 
for assimilating alimentary matter, and separating 
the impure material which the motions of the in- 
testinal canal afterwards forward to its extremity : 
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and that this general muscular influence on the 
alimentary organs is assisted by bodily exercise 
soon after eating. 

That muscular action is promoted by arterial 
action, is not to be denied ; and that arterial ac- 
tion is promoted by bodily exercise., is equally cer- 
tain. Nervous excitement of a salutary kind, is 
also promoted by bodily exercise, in addition to 
the stimulus exerted on the nerves by arterial ac- 
tion. In this point of view, moreover, change of 
scene and mental occupation act beneficially on 
the nervous system. Of all our habits, that of sit- 
ting long after dinner is most objectionable, with 
regard to health; and but ill accords with polish- 
ed intellect and social order : since many, by in- 
dulging in this mistaken kind of hospitality, "put 
an enemy in their mouths to steal away their 
brains." 

It may be said," wine has the advantage of in- 
creasing arterial action, as well as exercise ; and 
thus it, may be as beneficial to indulge in the 
pleasures of the table, as to fatigue ourselves with 
bodily exercise or mental occupation." The arte- 
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rial, the nervous, and the muscular excitements, 
promoted by bodily exercise, are very different 
from such as result from the use of fermented li- 
quors : and in what way those diffusible stimu- 
lants affect the very substance of the brain, will 
appear in the chapter which treats of their gene- 
ral qualities and effects. I am by no means, ad- 
verse to. the moderate use of fermented drinks ; 
being satisfied that many stomachs, by the pecu- 
liarities of their natural tone, cannot bear the me 
of water only : and in such habits the stimulus* 
of a moderate portion of wine or malt liquor is of 
service to the general powers of digestion. Far- 
ther, where the stomach is weak, it is imprudent 
to use cold drinks with our meals at any season 
of the year : for the cold temperature alone of ft 
fre£ draught of water or malt-liquor, is sufficient 
to destroy the assimilation of the more solid stad 
coagulabie parts of the aliment with the more 
fluid and watery ; thereby promoting the incon- 
veniences which have been detailed, as arising 
from bad assimilation. 

Again, it will be said that experiments ftave 
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been instituted upon animals, which prove that di- 
gestion is promoted by rest, and interrupted by 
exercise. That the process of digestion goes on 
while we are asleep, is very certain ; because it 
seldom happens that we retire to rest, even in a 
state of health, without some undigested aliment in 
the stomach ; but it is more than sufficiently evident 
that the quantity must be small, and not very re- 
cently eaten, to be no catise of inconvenience. 

It may also be argued, that the inhabitants of 
hot climates make a practice of going to bed after 
dinner. It is the general torpor of a diseased 
liver, or of exhaustion from some form of fever, 
by influence of the climate, which seems to have 
instituted the practice. Moreover, it is observed 
at a time of day when the heat is too oppressive 
for occupation. 

Next it may be said, "Oxen and sheep lie down 
after eating." A great part of their aliment is, 
for a long time, merely held in a sac, to be acted 
on by bodily heat, before it is received into the 
true stomach, the process of digestion in those 
animals being particularly gradual : and with re* 
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spect to the effect of exercise on digestion,, it may 
be observed, that oxen and sheep are in motion 
all the time they are eating ; and that, while eat- 
ing, the true stomach may be influenced by their 
simultaneous exercise ; since the food they are 
gathering, is to be kept in store for the purpose of 
being re-masticated at pleasure, and then received 
into the stomach for nutritive offices. Does the 
active and intelligent horse lie down immediately 
after eating? or does he evince any inconvenience 
from continuing his journey after having been 
moderately fed ? Do we ourselves experience 
any material inconvenience from a journey or 
long walk soon after dinner ? Certainly not, ex- 
cept under the influence of disordered health. It 
is undoubted that many persons, who, in the ac- 
complishment of tedious and fatiguing journeys, 
experience no sort of inconvenience to the diges- 
tive organs if they proceed soon after a meal, 
find their digestion greatly disordered if they al- 
low themselves to sleep for an hour subsequent to 
a meal; during which sleep an unfavourable pro- 
cess of digestion communicates the most trouble- 
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some sensations to the head, and to the nervous! 
system in general. 

' If it be maintained, not only that digestion goes 
on quite as well sleeping as waking, but even that 
the process is assisted by sleeping immediately 
after a meal, how can it be admitted that suppers 
are objectionable; and that they promote the ac- 
cession of nightmare, flatulence, and all those Pro- 
tean disorders, which result from indigestion and 
want of assimilation in the contents of the sto- 
mach? Yet it requires very little observation to 
satisfy ourselves that free supper-eaters suffer for 
their indulgence. 

I maintain that all those whose powers of di- 
gestion are not energetic should avoid sitting the 
usual length of time after dinner, and adopt regu- 
larly some kind of gentle exercise- Every advo- 
cate for repose after eating, is ready to object 
the result of an experiment made on two dogs, who 
after some considerable fasting were allowed to 
eat a full meal. One was confined; the other im- 
mediately turned out hunting. After an equal 
lapse of time, both were killed; when it appeared 
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that the digestive process had gone on effectually 
with the dog that had been confined, while it had 
been altogether interrupted in that, which had 
been excited to violent exercise. 

I do not consider the result of this experiment 
by any means conclusive; for, every one must be 
aware of the inconvenience to the general powers 
of life, which must necessarily accrue from sudden 
and, violent exercise of any kind; particularly 
when an empty stomach has just been highly ex- 
cited by the free accession of food. The dog left 
to repose, would naturally be lulled to sleep from 
the overpowering effects on the brain of a full 
meal after fasting; while those very muscles of 
the hunting dog, which naturally would have been 
employed in assisting the process of digestion in 
common with regular respiration, were excited 
solely to the assistance of increased and violent 
respiration, to say nothing of disturbance to the 
assimilation of the alimentary pulp; and to the 
muscular action of the stomach and intestines ; 
besides a check to the healthful secretion of the 
liver. This sudden and violent kind of exercise 
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immediately after eating, is as likely to prove in- 
jurious to the functions of the alimentary organs, 
as moderate exercise after the interval of half an 
hour, or an hour, is in general beneficial. Rest 
seems an accommodation for repairing the waste 
of mechanical action in the animal body: exer- 
cise, an accommodation for the assistance of its 
chemical and vital functions. 
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CHAPTER XV. 

COMPARATIVE VIEWS OF THE CAPACITY OP THE 
STOMACH IN MAN AND ANIMALS, AND ITS IN- 
FLUENCE ON THE SENSORIAL POWERS. 

The relative proportion or capacity of the sto- 
mach to the dimensions of the general system, 
seems essentially to influence the mental and 
bodily energies of man, and of the higher orders 
of animals. Inactivity every where relaxes the 
animal fibre, whether it be the fibre of muscle or 
of cellular tissue; and these have been sufficiently 
shown to admit of elongation, in obedience to 
mechanical weight, or to moving forces of any 
kind. The circumstance, then, of weighing down 
the stomach with a toad of food, particularly 
where relaxation of the general fibre is favoured 
by inactive habits, must tend, by degrees, to in- 
crease its capaciousness: and in proportion as 
this is increased, the enemies of the brain and 
of all the organs of sense become diminished: the 
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sight, the hearing and the smell, are less ex* 
quisitely acute; the palate is not satisfied with 
simple viands, but requires, according to the 
fashionable phraseology of the day, something 
"piquante" something "recherchde;" and even 
the sense of touch is rendered less nice. 

It was well observed by the late Dr. Saunders, 
that we are made gluttons from the cradle, by 
the officiousness of our nurses. " A child's health 
is disordered from being over fed. * It cries and 
complains from the effects; and with a view to 
silence it, more and more food is given, so that 
the evil is increased instead of remedied; and the 
capacity of the stomach gradually extended far 
beyond the salutary bounds of nature. 

Both the quantity and the quality of our food 
should be proportioned to our habits of bodily ex- 
ercise. When we have active exercise in the 
open air, we may with impunity eat a hearty 
dinner; taking care, even then, to leave off before 
the appetite is palled : but on days when persons 
of weak digestion do not go out of doors, and 
especially when the mind has not been energeti- 
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cally occupied, it would be well to abstain alto- 
gether from solid animal food, and satisfy them- 
selves with simple farinaceous matters, in the 
composition of which care should be taken that 
eggs are as sparingly used as possible. 

Nothing is a grosser blunder than that sggs^ 
are eligible for weak digestion, and for the diet 
of the sick. They never assimilate with the con- 
tents of a disordered stomach, but partly coagu- 
late, and form various crudities; and partly gene- 
rate a noxious vapour, whjch, under its re$l cha- * 
racter of sulphuretted hydrogen, rises from the 
stomach into the mouth. The colouring mate- 
rial of the yolk of an egg is sulphur; which com- 
bining with the watery contents of the stomach 
forms the vapour alluded to. It is the , sulphur 
naturally contained in an egg, which tarnishes a 
silver spoon; it is the sulphuretted hydrogen of 
an impure atmosphere which tarnishes silver 
in general. 

Although anxious to impress the advantages of 
moderation in eating, and the evils which arise 
from undue indulgences, I wish also to impress^ 
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the disadvantages and imprudence to weak sto- 
machs, of long fasting ; conceiving that they should 
never be more than four hours without the acces- 
sion of some easy kind of food} and that, even in 
good health, an interval of seven or eight hours 
is by far too long. 

With respect to the capaciousness and contents 
pf the stomach, as influencing the energies of the 
brain, and animal system at large, a very few 
considerations of comparative anatomy need be 
adduced. In the horse, which is one of the most 
assiduous and most intelligent of animals, the sto- 
mach is remarkably spialj, iji proportion to his 
general stature and the dimensions of the ali- 
mentary canal, By natural habits, he does not 
eat greedily, though frequently. However great 
the quantity of food he consumes in a given time^ 
it is received very gradually into the stomach : and 
it is only under the inactivity of age, or of some 
casual disease, that he is ever greedy. In the 
slow moving ox, and sheep, there are no less than 
four stomachs; the three first of which are pre- 
paratory sacs of different internal organization; 
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and the food, before it is received into the fourth 
or true digestive stomach, is regurgitated/ to be 
more duly prepared for assimilation with its juices. 
In either animal, the salivary glands are very 
large; and repeated mastication, with an abundant 
supply of saliva, seems necessary for promoting 
that digestive power, which more active motion 
would have assisted materially. The absence of 
teeth in the upper jaw, is in no degree sufficient 
to account for the necessity of these animals re- 
gurgitating their food. 

It is further remarkable, in the economy of the 
horse, that food remains but a very short time in 
his stomach ; after which, it is soon submitted to 
the influence of biliary and pancreatic juice in the 
duodenum, as in the human subject; digestion 
proceeding just in the same manner, The tract 
of intestines in a horse commonly measures 
twenty -four yards; and the diameter of the large 
intestines is exceedingly great, in proportion to 
that of the stomach and small intestines. J udicious 
managers of horses take care that they are not 
long without eating, and at the same time that 
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they do not load their stomachs at a single feeding. 
The sympathy between the stomach and head of 
the horse is particularly striking in that disease 
known as the "staggers/' which is the result 
either of sudden over-feeding after long hunger, 
or of some morbid cause, by which the stomach 
has collapsed, through want of that moderate 
aerial distention, which is essential to its welt 
being. On the sudden accession of food, the 
stomach and intestines take on a convulsive action. 
This convulsive action is transmitted by the ner- 
vous system to the brain, causing those stagger- 
ings and violent affections of the brain,, by which 
the existence of the animal is often terminated. 

A horse, like a man, breathes with difficulty 
after a full meal; because the distended stomach 
forces the diaphragm against the general sub- 
stance of the lungs, compressing their air cells, 
and diminishing their general capacity : but after 
a moderate meal, on the contrary, he is bene- 
fited by well regulated exercise. 

In dogs, the stomach is of comparatively small 
dimensions: and the intelligence of these animals 
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is conspicuous in every breed, except where they 
are over-fed; their general health and acuteness 
of instinct diminishing in proportion as they are 
pampered. 

Prom the highest to the lowest orders of ani- 
mals, gradations may be traced which establish 
the position, that as the stomach is large in 
proportion to their general dimensions, the mov- 
ing powers are less free, the sensorial powers less 
exquisite. Certain of the worm tribe, for ex- 
ample the common leech, are entirely stomach, 
their interior being merely divided by membra- 
nous folds, The hydatid is only a globular sto- 
mach with a mouth; and certain of the more 
minute animalcules, as the volvox globator, ap- 
pear to be of similar structure. 
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CHAPTER XVI. 

OF THE RECIPROCAL NERVOUS SYMPATHIES WHICH 
EXIST BETWEEN THE BRAIN AND ALIMENTARY 
ORGANS. 

Vitality is a term under which, for want of a 
better, it is often necessary to comprehend those 
arcana of physiology which nature does not per- 
mit us to penetrate : for it must be remembered 
that " words are the daughters of earth, and that 
things are the sons of Heaven." 

That the process of digestion is both chemical 
and mechanical, seems sufficiently established : 
but the chemistry and machinery which are regu- 
lated by the vital principle, are such as cannot be 
imitated by human ingenuity : all attempts at il- 
lustrating digestion by chemical agents, out of 
the living stomach, having hitherto amounted to 
nothing; and as the several secreted fluids which 
are naturally concerned in the digestive process 
are insufficient to establish its history beyond the 
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details which have been offered, the observation 
of effects must satisfy us, while the cause in part 
remains obscure. 

Though fermentation takes place in the stomach 
and intestines, and we know its qualities and ef- 
fects to be greatly modified by particular kinds 
of aliment, still that fermentation is different in 
its kind from any which takes place without the 
assistance of animal life : and although we know 
that acids are formed in the stomach by a fer- 
menting process, still those acids are different 
from any which can be formed by art upon sub- 
stances similar to those which are acted on in the 
living body. Nevertheless, such acids are capa- 
ble of being neutralized by simple medicines, and 
the inconvenience to health from morbid acidity 
accordingly relieved. 

That the nervous system is especially concern- 
ed in the process of digestion, attentive observa^ 
tion is sufficient to establish : and in proportion 
as the nervous system has difficulties to contend 
with, is the process of digestion imperfect. Dif- 
ficulties may be opposed to the due exercise of 
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nervous influence, by imprudence in the use of 
unsuitable aliment; by the casual accession of 
mental disturbances in all their varieties ; and by 
bodily disorders, whether arising from irregulari- 
ties of habit or local injury. 

It is remarkable, that while wounds of the sto- 
mach can be made to heal in a favourable way, 
blows upon the organ, and those not the severest, 
readily prove fetal. The operation of these ef- 
fects must be referred to the nervous system, 
though it is difficult to comprehend in what man- 
ner it acts ; since the brain and more conspicu- 
ous parts of it sustain far greater injuries with- 
out serious consequences. 

We know that sudden intelligence, which a- 

\ 

larms or rejoices us, or the sudden accession of 
any powerful impression, makes us forget hun- 
ger ; that a fatigued and hungry horse is sudden- 
ly excited to complete forgetfulness and activity 
on hearing the hounds ; and that he will go 
through a long chase with alacrity, notwithstand- 
ing his previous exhaustion. We know, too, that 
under extreme mental depression from disease and 
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pain, cheerful society will so far awaken our ani- 
mal spirits, upon some occasions,, as to lead us in- 
to energetic conversation : but it is to be remem- 
bered, that these excitements are not effected 
without very considerable expense to the consti- 
tution, through the exhaustion they afterwards 
occasion : the exhaustion is that of the nervous 
system, and the whole animal economy suffers un- 
til the natural tone of the nerves is restored. Af- 
fections of the nerves produce affections of the 
stomach and alimentary organs. Affections of the 
stomach and alimentary organs are equally active 
in producing affections of the nerves. 

Under a desire to enforce the sympathy be- 
tween the stomach and entire nervous system, 
-and particularly the head, I thought it eligible, at 
the outset of these considerations, to define the 
stomach, the centre of the nervous system. The 
general sympathies communicated by this organ 
have arrested consideration from days of old. In 
those times it was not unfrequently regarded as 
the seat of the soul, and in recent times the 
opinion has been adopted by Mr. John Hunter. 
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For my own part, I only venture to speak of de- 
monstrable facts, the due consideration of which , 
alone, seems calculated to direct our views of the 
animal economy, and regulate professional prac- 
tice for the aid of its disorders. 

So many illustrations are on record of the dif- 
ferent senses depending altogether on the pre- 
sence and operation of nerves, that it is scarcely 
necessary to adduce an example in this place. 
One however, which came under my notice, may 
as well be given* 

An old Hanoverian, whose constitution was ex- 
hausted by a neglected disorder which often af- 
fects the bones of the head, had for many of his 
latter years lost entirely the sense of smell. On 
examining his head after death, the ethmoid 
(sieve-like) bone, which is naturally furnished with 
numerous minute openings for the transmission 
of branches of the olfactory nerves to the nose, 
was altogether condensed, and its openings obli- 
terated ; the two primordial trunks of the olfac- 
tory nerves, instead of exhibiting their usual 
ramifications, being suddenly blunted at their ex- 
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tensions from the substance of the braiii ; plainly 
showing, that all their branches essential to the 
sense of smell had been completely destroyed by 
the diseased bone : and accordingly that the sen-* 
sorium could not have beetf influenced by any 
perception of odour ; the impression of Which 
naturally travels from the numerous branches of 
nerve within the nose, through the ethmoid bone, 
to the trunks which proceed directly from thebrain. 

Nerves are evidently of fibrous structure,, but 
not elastic ; their ultimate fibres appearing, like 
those of tendon, to be constituted by an aggrega- 
tion of minute dense filaments, as is apparent in 
^ their lacerated extremities. These filaments be- 
ing dense admit of no elasticity ; for which quali- 
ty, it wiH be remembered, a tubulated structure 
seems provided by nature in every kind of animal 
fibre required to exert it. If there be any exer- 
cise of elasticity in nervous fibre on occasions of 
extreme flexion and extension, the accommoda- 
tion for it seems to be constituted by slight 
wavings of the longitudinal fibre : but the quali- 
ty, if it does exist, is very limited. 
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Nervous fluid, or whatever that rare and elas- 
tic matter may be, which communicates sensation 
from one part to another through the medium of 
these ramifications of the brain, probably follows 
the tract of their fasciculated fibres, maintained 
in its due course by the membranous sheaths with 
which they are every where furnished. 

The chief difference of external character be- 
tween lymphatic glands, and those united bodies 
of nerve which are called ganglions (for in many 
instances they are scarcely to be distinguished 
otherwise), is, that lymphatic glands, which ap- 
pear to be formed of convoluted tubes, are com- 
pressible; * while ganglions, or, in plain English, 
knots of nerve, are not compressible, by rehson 
of the density of their constituent fibres. 

Ganglions are not uncommon in the course of 
nervous ramifications : and when the branches of 
different nerves are interwoven in a perplexed 
net-like manner, they constitute what is techni- 
nically called a. plexus. 

The stomach, and all the organs which have 
been described as concerned in the digestive pro- 

l2 
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cess, are profusely furnished with nerves, not only 
in the form of branches, but of the most intricate 
plexuses and ganglions; by which means, they 
connect themselves with that great continuation 
of the brain, which is called the spinal marrow; 
and for the protection of which, nature has pro- 
vided a strong articulated pillar of bone, com- 
monly distinguished as the spine ; and there is, 
moreover, a direct communication with the brain 
by delicate ramifications of its substance, inde- 
pendently of the spinal marrow. 
. Under these considerations, it becomes un- 
necessary to speak more at large of the media 
which exist for the communication of nervous 
sympathies from the alimentary organs to the 
head; or, by physical influence of the sensorium, 
from the brain to the alimentary organs. 
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OF ACIDITY OF THE STOMACH — SEA-SICKNESS- 



FLATULENCE NIGHTMARES-NERVOUS EXCITE- 
MENTS. 

Acidity of the stomach varies ap to its general 
effects in different individuals; being consider- 
ably modified by habit of body,, and habits of life 
with respect to occupation as well as diet. A 
vulgar error prevails, that the actual presence of 
bile in the stomach, is essential to the production 
of those acid qualities of its contents which cause 
such a variety of distressing sensations : whereas, 
in reality, bile but seldom lodges in the stomach 
itself; for it will be remembered that a retrograde 
muscular action is required to transmit it thither 
from the duodenum : and this retrograde aetion 
is commonly induced by vomiting. Vomiting re- 
peatedly excited, in disordered states of the sto- 
machy often brings forward bile of a vitiated cha- 
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racter, mixed with the no less vitiated mucus and 
watery fluids of the stomach. 

The muscular action not only of the stomach 
and intestines, but of the whole abdomen and or- 
gans of respiration, is so powerfully excited by 
efforts to vomit, that emetics can scarcely be used 
with prudence in some constitutions, by reason 
of the great exhaustion they occasion, to say 
nothing of certain muscular injuries which may 
be incurred. 

After repeated ejections from the stomach, it 
is well known, that very frequently, nothing but 
genuine bile makes its appearance, which is easily 
accounted for by the retrograde action of the 
duodenum. This is particularly the case in the 
continued efforts of sea-sickness; and those who 
have suffered from it, in the severest way, know 
that they are compelled, by an irresistible impulse, 
to make the most violent efforts, while they feel 
certain that the stomach contains nothing but air. 
The result is a very trifling ejection of clear bile; 
for the production of which, the very substance 
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of the liver feels wrung like a sponge, and as a 
dead weight suspended from its ligaments, draw- 
ing down the diaphragm upon the empty stomach 
and intestines. 

However salutary sea-sickness may be in some 
diseases, such violent degrees of it as are induced 
by rough weather, occasion considerable expense 
to constitutions which are not the strongest; and 
for the recovery of which, much time is required. 
It is idle to say that the physical cause of sea- 
sickness is altogether mental; because, many 
persons who are good sailors in tolerably rough 
seas, find themselves overpowered in great storms : 
and I have observed this to be the case even with 
experienced seamen. Those also, whose stomachs 
are, by habit, not the most vigorous; while their 
minds are perfectly composed, and indifferent to 
the inconveniences around them, become over- 
powered even by easy movements of the vessel; 
such being quite sufficient to disturb the process 
of digestion : and besides the constitutional tone 
of the stomach, the nature of its contents pre- 
viously to coming on board, has a great influence 



152 



SEA-SICKNESS. 



on the violence of sea-sickness and its readiness 
to occur. I regard the attendant affections of the 
head as purely sympathetic, from the disturbance 
of the alimentary organs. 

It is in vain to expect relief from strong liquors 
or from opiates. An inclined position appears to 
be of more assistance than any thing else: but 
thp advantage of providing for different degrees 
of inclination, seems never to have occurred to 
the builders of passage-vessels; the births being 
commonly quite level. If, instead of this, they 
formed moderately inclined planes, it would be 
a great comfort to those who suffer severely from 
sea-sickness. Or, it would be still better, if the 
births, remaining level, were furnished with a ; 
second bottom, which may be raised to a greater 
or less degree, at pleasure, by means of an inter- 
posed prop; the position of the body on an in- 
clined plane, being particularly calculated to ob- 
viate the bad effects of that powerful determina- 
tion of blood to the head, which is occasioned by 
repeated retchings. The cravings of hunger 
should be gradually satisfied after sea-sickness; 
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since the circumstance of filling the stomach at 
once, is likely to be the cause of such annoyances 
as have been heretofore described, when con- 
sidering the process of digestion/ Costiveneaa 
very commonly follows these commotions of the 
alimentary organs, from the circumstance of bile 
not being duly furnished to the intestinal tract/ 
on account of its exhaustion by vomit; whence 
due assistance should be afforded, by means of 
aperient medicines. 

' For the reasons just now mentioned, it appears 
to me eligible, in all affections of the stomach, to 
try the effect of purgatives, before emetics are 
had recourse to; since they have the advantage 
of speedily relieving, instead of disturbing the 
head; and are, in a general point of view, lesa 
exhausting to the nervous system. 

Besides the direct retrograde muscular action 
of the duodenum, there is another medium through 
which bile may find its way into the stomach in a 
less genuine form : namely, from its exhalent ves- 
sels, after having been received into the general 
volume of blood. 
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The acids which occasion the greater number 
of inconvenience?, are mostly the result of bad 
assimilation, and morbid fermentation of its ali- 
mentary contents. 

We are led, as it were, by instinct to the use 
of farinaceous and saccharine aliment from the 
vegetable kingdom, although the latter principle 
exists also, to a certain degree, in animal food. 
The sugar and mucilage of vegetables, which we 
are accustomed to use both in the solid and fluid 
forms, promote, with the assistance of heat, a 
process of fermentation, of which acid is the ne-» 
cessary result Animal food, for which we have in 
general a strong propensity, has an alkalescent 
tendency; by which undue fermentation is 
checked: and when we observe moderation in 
the use of both, the degree of fermentation that 
may prevail in the digestive process, is unlikely 
to be of a morbid kind. It too commonly happens, 
however, that persons of delicate habits imagine 
they may use with impunity, the same kinds of 
aliment as those of robust health. But instinct 
(the voice of God, as it is truly called) instructs 
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the temperate, in the choice of such aliment as 
may assimilate favourably; and from the same 
powerful monitor^ we may often learn that bad 
assimilation is the result of bad habits. 

Putrefaction is the last stage of the fermenting 
process; and if the bile were not of an antiputres- 
cent as well as of a stimulating quality, the crude 
material could not be separated from the nutri- 
tious, without offence to the system, in its passage 
through the intestinal canal. 

The ancient pathologists had many vague the- 
ories concerning fermentation in the circulating 
fluids ; but of this there is no sort of evidence. I 
only wish to establish its salutary influence, in a 
limited degree, on the assimilation of aliment, and 
on the promotion of a moderate distention of the 
alimentary canal ; and its mischievous effects, 
when inordinate, in promoting flatulence and un- 
due distention ; as well as a disordered state of 
the chyle, which is capable of affecting all the fluid 
secretions. For, whatever degree of morbid acidi- 
ty or alkalinity in the circulating fluids may oc- 
casion eruptions of the skin and other disorders 
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of the extreme vessels, it must arise from the che- 
mical effects of the alimentary pulp, in its course 
of animalisation, whether those effects be modified 
by the species and qualities of food and drink, or 
by the peculiar state and action of the alimentary 
organs, either individually or conjointly ; and not 
from any fermenting process of the circulating 
fluids, after the chyle has been absorbed from its- 
primordial sources. Morbid acidity of the circu* 
lating fluids evinces itself under various kinds of 
cutaneous eruptions ; and morbid alkalinity most 
especially in scurvy. I have unifornUy found slips 
of paper tinged with vegetable blue readily fee- 
come green on being applied to the sanies of scor-. 
butic sores ; and those coloured with turmeriq 
become brown. In these instances, the use of 
muriatic and citric acids, with careful attention to 
the state of the alimentary canal, the total prohi- 
bition ,of salted, and a very limited use of any ^pi-< 
mal food, has been successful beyond expectation, 
The acidity of weak stomachs, on- the contrary, 
seems frequently relieved by a diet mostly of ani- 
mal food : but this requires to be carefully regu-* 
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lated, and assisted by proper aperients, with a ju- 
dicious use of alkaline medicines : for it is evi- 
dent that animal food> when used too largely; 
communicates a morbid degree of alkaline stimu- 
lus to the whole system. 

Whatever causes indigestion, causes flatulence. 
When the passage of wind from the stomach is 
prevented by a spasmodic constriction of its upper 
orifice, a sensation is produced of a ball forcing 
its way upwards, as if about to suffocate ; and 
from which hypochondriacs draw very alarming 
inductions. As the cause commonly rests in an 
injudicious choice of aliment, and want of exer- 
cise, it is in the power of most persons to evade 
the effect. 

The flatulent dropsy, which also is called tym- 
panites, because it makes the abdomen tense like 
a drum (tympanum) , proceeds from a far more se- 
rious cause : for instance ; the mechanical com- 
pression of tumours, the evolution of air from 
mortification of the bowels, or from long neglected 
eostiveness, when the obstruction has become too 
great to be removed by any administration of art. 
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Flatulence often exists in a latent and obscure 
way, giving origin to painful sympathetic affec- 
tions of the chest, resembling spasms, and com- 
municated through the medium of the diaphragm 
to the back ; besides a sensation of giddiness and 
lightheadedness, which for the moment seem un- 
accountable : and the effects of this disorder are 
far more various than is generally imagined, since 
it often occurs after the alimentary (organs have 
been well regulated ; and in particular when de- 
pressing passions have prevailed. Still, however, 
the quality of aliment is most commonly in feult. 

When the action of the bowels is sufficiently 
free for the general well-being of the system, 
much relief from the inconvenience of obstinate 
flatulence is obtained, either by a warm bath r or 
by very active exercise, even to fatigue. In some 
subjects the former is preferable ; in others the 
latter 3 particularly in hypochondriacs, who often 
find their animal spirits perfectly re-established 
as soon as flatulence is dispersed. By the partial 
contractions of the intestines, which take place 
under this disorder, the figure of the alvine evacua- 
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tions is much influenced ; and their natural ap- 
pearance does not return until it has been re- 
lieved. 

From many circumstances and considerations, 
I am led to conclude that nightmare is, in gene- 
ral, the sole result of flatulence ; unattended by 
which, it seems never to occur, even when de- 
rangement of the nervous system is sufficient to 
account for it. That this " pestilence of darkness 39 
is the offspring of a disordered stomach, is un- 
doubted : and it takes place, not only where of- 
fensive food has been carefully avoided, but evei* 
after repeated evacuations by purgatives, when 
disordered contents of the stomach and bowels 
cannot possibly have exerted either a mechanical 
or chemical influence on the nervous system, and 
while the animal spirits are not depressed. The 
painful sensations of this malady appear, there- 
fore, to depend entirely upon spasmodic contrac- 
tions of the stomach and intestines, whether par- 
tially or generally ; the. sense of suffocation, and 
irregular action of the heart and arteries, which 
always accompany it, resulting from a mechanical 
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compression of the lungs, effected through the 
convulsive forcing up of the diaphragm by the 
distended stomach and bowels. The malady af- 
fects abstemious and temperate livers, as well as 
free livers and supper-eaters* As far as the re- 
cent contents of the stomach are concerned, the 
flesh of young animals is not without its influence : 
and very young lamb, which most persons are 
disposed to think harmless, is as active in pro- 
ducing this and many other kinds of internal mis- 
chief, as veal, pork, and various other kinds of 
food, which are well known to be offensive to weak 
stomachs : but it is difficult to enforce a belief 
that, by eating as well as drinking, such a de- 
rangement of sensorial perception may be in- 
duced, whether sleeping or waking, as to conjure 
up the most hideous forms and terrific phantoms, 
and to torture the whole system also with the 
most appalling views of the known world as well 
as the world unknown. 

The aberrations of intellect occasioned by the 
unsuitableness of food to constitutional peculiari- 
ties, are always, in a greater or less degree, of a 
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desponding turn ; because the inconvenience to 
the nervous system is of a sedative nature : and 
while the more diffusible effects of fermented 
liquors exhilarate for a moment, the time is not 
distant when they must, in like manner, become 
sedative. Feebleness succeeds the fallacious vi- 
gour of irregular excitation : and it is especially, 
by the finally sedative power of hard drinking, 
that indurations of the liver are occasioned, by rea- 
son of the languid circulation thus induced in its 
extreme arteries. The animal spirits fail, the 
voice becomes hoarse, the powers of digestion are 
irrevocably lost, and yet the deluded victim con- 
tinues to seek exhilaration from the same unhappy 
source, forgetful that each step leads him nearer 
to destruction. 
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CONCERNING THE VENTRICLES OF THE BRAIN AND 
ITS COMMON SUBSTANCE — OF HYDROCEPHALUS. 

The brain, which from its superior proportion 
in man places him at the head of created beings, 
is of a structure different from any other substance 
of the animal economy : for although the ramifi- 
cations of nerve which we can trace from it are 
of a fibrous structure, yet, on account of its denie 
pulpy texture, we can only judge by analogy that 
the brain itself is fibrous. Dr. Cullen regarded 
it as a gland ; but it is unlike any other animal 
matter in the form of a gland. 

The whole substance of the brain is compressi- 
ble ; for the existence of which quality an elastic 
kind of matter must be engaged ; and as the fibre 
of the brain, if it be solid like the fibre of nerve, 
would only admit of flexibility instead of elonga- 
tion and contraction, the matter which occupies 
the portions of space between its ultimate solid 
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fibres must be either fluid or aeriform, to admit of 
-compressibility. It seems possible that this mat- 
ter may be a peculiar secretion of the brain in 
the form of halitus, after the manner of that which 
is generated by the lungs. 

In the primaeval cultivation of anatomy, eath 
of the principal inclosures of the vital organs, 
namely the head, chest, and abdomen, was di- 
stinguished by the term venter or belly; and, any 
minor cavity of the individual organs, by the di- 
minutive term ventricle. 

The fcommon mass of the brain divides itself 
lengthwise, nearly to its base, into two kidney- 
shaped bodies, distinguished as its hemispheres; 
at the under and back part of which it forms a 
roundish double-lobed body, called the cerebel- 
lum, from which the spinal marrow is extended ; 
these several objects being no other than divisions 
of one entire substance, varying in their modifi- 
cations, as is clearly seen at the common basis of 
the brain. 

Each hemisphere of the brain has a longitudi- 
nal cavity commonly known as the lateral Ventri- 

m2 
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de, in contra-distinction to two smaller cavities 
which are near them. These lateral ventricles I 
am disposed to regard as the sources which na- 
ture has furnished for the reception of that hali- 
tus which regulates the compressibility of the ge- 
neral substance of the brain : for, as elastic mat- 
ter is essential to the maintenance of those yield- 
ing qualities which the brain is called upon to ex- 
ercise, according to the greater or less distention 
of its blood-vessels and other causes, there must, 
of necessity, be some provision for those different 
degrees of density which the halitus of the brain 
at large must experience in the functions of life; 
but above all, from different states of the sangui- 
ferous system, which are modified by the stomach 
and alimentary organs ; as well as from the ex- 
citability of the brain itself and nervous system. 

The brain is so abundantly supplied with blood- 
vessels, in its natural and healthy state, as to con- 
vey an idea that a more than common accession 
of blood is essential to its functions : and as this 
natural supply of blood is evidently great, it is 
easy to conceive how a diseased fulness of the 
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sanguiferous system so readily and so rapidly af- 
fects the brain, as is instanced in apoplexy and 
other diseases. 

The ventricles may be regarded as little ca- 
verns, which appear to support the great bulk of 
the brain above them, on the principle of an arch, 
collecting halitus for the maintenance of its due 
firmness, and fitted to be the reservoirs of any su* 
perfluityof that rare and subtile matter, which re- 
quires some receptacle when the substance of the 
brain is compressed. May not this halitus be the 
invisible and undemonstrable matter we call ner- 
vous fluid ? May it not be condensed into a fluid 
form, in the ventricles, for transmission through- 
out the nervous system ? 

If a healthful brain be examined after death, 
the quantity of fluid contained in the ventricles 
appears to be so inconsiderable, that it would seem 
by no means an extravagant speculation to regard 
it as condensed vapour : but a diseased brain 
often exhibits very different appearances. 

The circumstances which cause a morbid ac- 
cumulation in the ventricles, appear far more nu- 
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merous than is generally imagined, the quantity 
being probably influenced altogether by the 
healthful or disordered state of the circulating 
system ; the quality, by the stomach and alimen- 
tary organs. 

Hydrocephalus, or watery head as it is common- 
ly called, is a disease of general debility and lan-. 
guid circulation ; although some pathologists have 
regarded it as inflammatory. I conceive it is 
Strictly to be classed among the numerous pro-, 
geny of Scrofula, having never seen it unaccom- 
panied by some characteristics of the disease : 
and although it occurs mostly in children while 
their bones are yielding, it also occurs long after 
they have attained their full degree of firmness in 
scrofulous habits. It is a mistake that scrofula 
ifi necessarily derived from hereditary infirmities. 
I have again and again found it undeniably es- 
tablished in children who have descended from 
Wealthy parents ; and incurred by adults whose 
habits of life have debilitated the animal powers 
in general. The morbid accumulation of watery 
fluid in the internal hydrocephalus distends the 
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ventricles of the brain to various degrees, often 
destroying their general arrangement and natu- 
ral figure : and, in like manner, they are unduly 
distended, and influenced as to their Contents by 
a disordered stomach, as will tyecome evident in 
the next chapter. 
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OF THE QUALITIES AND EFFECTS OF FERMENTED 
LIQUORS AND OTHER DIFFUSIBLE STIMULANTS. 

The old physicians had much to say about 
rawness and soreness of the stomach, by which 
terms they clearly meant to express those uneasy 
sensations which result from a morbid fermenta- 
tion of its unwholesome contents. They Aso 
talked of the transfer of particular vapours from 
the stomach to the ventricles of the brain : and 
although a love of innovation, as well as an insuf- 
ficiency of research, may have caused their ideas 
to be treated with levity in recent times, they 
will be found, upon mature deliberation, to have 
been founded on the evidence of reason and ex- 
perience. 

That the abuse of fermented liquors causes an 
actual transfer of their volatile matter from the 
stomach to the brain, facts are not wanting to 
prove; and after my adducing two striking evi- 
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dences in particular, it will not be difficult to con- 
ceive, that intoxication depends on an actual 
transfer of volatile spirit from the stomach to the 
brain, and that errors of perception and general 
derangement of the sensorium, under the influ- 
ence of strong liquors, are produced by the direct 
agency of such diffusible matter on the substance 
of the brain and particular nerves. . ■ ■ 

1. A healthy man about thirty years of age, 
having fallen down from intoxication, and died 
within three hours after the accident, without 
any sufficiently characterised symptoms of an in- 
jured head, besides insensibility and stupor, his 
remains were attentively examined on the fol- 
lowing morning, by Mr. White, of the West- 
minster Hospital, with myself and others; .when 
the skull presented no marks of violence, and the 
blood-vessels no extraordinary degree of turges- 
cence. The substance of the brain, which had 
the most healthy appearance imaginable, was 
progressively separated in the common way with- 
out any unusual occurrence. On arriving at the 
ventricles, however, a strong smell of gin was 
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emitted; and they contained a preternatural, 
though not very large, quantity of fluid which had 
powerfully the same smell. Our next object of 
examination was the stomach, and this was found 
to contain a considerable quantity of undiluted 
gin. By intelligence afterwards gained, it ap- 
peared that the man had agreed with his fellow 
labourers, in an hour of idleness, to drink dn 
entire quart of gin for a wager. He accordingly 
swallowed that quantity at a single effort from a 
porter-pot, and fell Within a quarter of an hour 
afterwards; when he was conveyed to the West- 
minster Hospital. It is remarkable that the corpse 
never stiffened previous to interment; and the 
countenance was rather that of a person sleeping 
than dead. 

2. I was requested by some medical students, 
to demonstrate the anatomy of the brain upon a 
subject who had died on the day before; and as 
to the cause of whose death, no particulars What- 
ever were known. The process went on without 
any unusual circumstances until the ventricles 
were opened, when I was struck by the emission 
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of a strong smell of asafoetida. Unwilling to trust 
my own perception, I asked the three gentlemen 
present, if they perceived any remarkable odour; 
when, with one voice, they said a powerful smell 
of asafoetida was emitted the moment the ventri.-* 
cles were exposed. Inquiries were now iqade, 
as to the latest medicines which had been ad- 
ministered; when it appeared that tincture of asa- 
foetida had constituted a considerable part of 
them. 

Although I am not aware of any circumstances 
precisely similar to these, having been published 
heretofore, the fact of volatile spirit being trans- 
ferred through the medium of the circulation, in 
an unaltered state, from the stomach to the ven- 
tricles of the brain, is not more remarkable than 
several other phenomena of the animal economy, 
which are more commonly observable. It cannot 
have escaped the observation of any person who 
has eaten asparagus, for instance, that its pecu- 
liar smell is readily communicated to the urine: 
and this secretion is a more advanced step of the 
circulating system than that of the brain: and 
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although the idea has been objected to, that the 
delirium which attends obstinate suppression of 
urine, when perspiration cannot be excited, de- 
pends upon the exhalation of its more volatile 
constituents in the ventricles of the brain, the 
two cases which have been stated, serve to render 
the conclusion very probable. ' 

In a conversation with Mr. White on this sub- 
ject, he obligingly named to me the case of a 
boy about eleven years of age, who became his 
patient after having wounded the urinary bladder 
in a severe accident from scrambling over a fence. 
In the course of the day, the urine had diffused 
itself through the cellular structure on each side 
the abdomen and the thighs. In the night, very 
active delirium supervened; and the state of the 
boy appeared hopeless. By an operation similar 
to that of lithotomy Mr. White made an opening 
into the bladder; the fluid thrown out of its course 
was dispersed; the boy became perfectly sensible 
in the morning, and, after a lapse of several years, 
is at this time in perfect health. 

As ammonia is contained in the urine, it pro- 
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bably constitutes the volatile matter which affects 
the brain. People advanced in life who die from 
suppression of urine, are commonly comatose, 
and in this state breathe their last. 

It is evident that chyle, on being received into 
the blood, is readily conveyed to the lungs; as is 
instanced in the odour of onions, garlic, and other 
strong-smelling objects of food. Carbon and 
hydrogen appear to be imparted to the chyle by 
the vegetable part of our alimdnt. Both are 
exhaled from the lungs, after having entered the 
blood; the hydrogen evincing itself in the mois- 
ture of the breath, the carbon becoming evident 
by chemical analysis. It is also known, that 
purulent matter finds its way to the heart from a 
distant spot, through the medium of the circu- 
lating blood, as has been noticed by Mr. Hunter 
and other valid authorities. 

The transfer of diffusible stimulants in the 
form of medicine, from -the stomach to the brain, 
points out the expediency of pausing, before we 
prescribe the free use of them, when it is an ob- 
ject to disturb the tranquillity of the sensorium 



174 OF FERMENTED LIQUORS. 

as little as possible. Narcotic medicines appear 
to act on the brain in the same way as fermented 
drinks and spirituous medicines: and they ought 
to be avoided as long as may be prudent. Never- 
theless, the moment too often arrives, when they 
mupt be had recourse to, as a dernier ressort, for 
the relief of desperate or long continued pain. 
If it be an object, that they should take effect 
rapidly, they are probably most eligible in the 
form of tinctute, a slight acetous combination 
being often of advantage: but where a speedy 
effect is not the express object, they are prefer- 
able in the form of extract. It is well known, 
that persons who experience delirium, attended 
» by the most terrific phantoms, from the use of 
liquid laudanum, which is nothing more than 
crude opium dissolved in spirit of wine, suffer no 
sort of mental disturbance, or morbid excitation, 
from using the purified extract; its effects being 
soothing, and productive of refreshing sleep ; 
whence it appears, that the more volatile powers 
of the tincture, acting readily as a diffusible 
stimulus, occasion unequal excitement of the 
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nervous system, and the mind is influenced ac- 
cordingly; while, the narcotic qualities of the ex^ 
tract exerting a more feven and gradual influence, 
the sensorial functions are soothed and balanced, 
rather than disturbed. 

Although this may appear a refinement to some, 
yet the circumstance has been abundantly veri- 
fied in the course of my practice; and most espe- 
cially by a lady of quality, who being driven to 
the use of opium from protracted sufferings, 
uniformly became affected with active delirium 
whenever she tried an ordinary dose of laudanum; 
but always experienced refreshing sleep, with 
very considerable mitigation of pain., after using 
the extract. 

The most destructive class of fermented liquors, 
comiqonly known as spirits, are all to be regarded 
as modifications of alkohol or spirit of wine, more 
or less diluted, and flavoured with extraneous 
matters, according to the interests of caprice or 
avarice. In the stomach, they destroy its natu- 
ral powers, and progressively those of every other 
alimentary organ. Separating from the common 
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volume of circulating blood, they undermine the 
sensorial powers, by collecting in the ventricles 
of the brain. The circulating system and the 
nervous system impaired by the use of them, the 
muscular powers fail; and all the infirmities of 
extreme age are prematurely incurred. . Inordi- 
nate drinkers find their heads less and less readily 
affected by the exhilarating stimulus of spirituous 
liquors, as they continue to indulge in them, be- 
cause, through the enfeebled state of the stomach, 
they are more slowly received into the circulating 
blood; and because the circulation itself, being 
rendered by the same cause progressively more 
languid, requires more powerful stimulants to 
excite it. 

Wines may be classed next to ardent spirits, 
with regard to the mischief induced on the living 
system by the abuse of them. They all contain 
a combination of ardent spirit, the proportion of 
which depends on the 'degree of fermentation 
they have undergone, according to the greater 
or less saccharine qualities of the fruits from 
which they have been made, the proportion of 
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saccharine material being greatly influenced by 
climate, soil, and culture; and the degree of acid 
they possess, by the mode, as well as the degree 
of fermentation to which they have been submit- 
ted, and the interval of time after which they 
have been bottled. Further, some little space is 
observable in all bottles. That space is, of course, 
occupied by air, which, besides influencing the 
deposition of extractive matter, is also an addi- 
tional cause of acidity. However assiduously 
^ine-botUes may be corked and sealed, a great 
part of the spirit contained in the wine will 
escape in the course of time, by reason of its sub- 
tility: and hence it is, in a great measure, that 
wines which have been long in bottle are of 
milder flavour, and less mischievous quality, than 
those which have not had the advantage of time. 

The richness of wines is in proportion to the 
saccharine matter they retain after fermentation; 
and they are of thin acidifying quality, in pro- 
portion as this constituent is less abundant. The 
tartar which is formed in wine casks and bottles 
is an acid concrete salt, derived from the juice of 

N 
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the fruit; the colour of it, as well as of the wine, 
being 1 derived from the skins. Hence, colourless 
wines are sometimes made t from red grapes, by 
using such a degree of pressure only as is suffi- 
cient for separating their pulp without depriving 
the skin of its colour. The tartar of wine is a 
supertartrite of potash; and, when purified, con- 
stitutes common cream of tartar. The separation 
of tartar from the body of the wine, is another 
c&use of old wine being milder than new. 

Besides brandy, and similar spirits, the mate- 
rials employed for adulterating wines previous to 
their importation, do not appear so mischievous 
as prejudice has represented; many of them being 
perfectly harmless: for example, to communicate 
certain flavours to some of the clarets, and other 
light wines, it is not uncommon to suspend a 
nosegay in the cask for a limited time, sometimes 
consisting of different flowers, sometimes of one 
kind only, as mignonette ; or the blossoms of par- 
ticular fruits; those of the grape itself not being 
unfrequent. Bitter almonds may be classed among 
the harmless matters of this kind, since abou(. 
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two ounces are considered sufficient for imparting 
the desired flavour to a cask of wine. Next to 
these/ peach leaves are used with a similar view : 
but they are far more objectionable, as are also 
the husks of walnuts, which are among the mat- 
ters employed to this end. Much more has been 
said of the free way in which acetate of lead is 
used, than can generally be supported by facts. 
The process of fermenting wines appears to re- 
quire very minute attention; and, it must be .re- 
membered, that the favourable or unfavourable 
circumstances attending it, are necessarily much 
influenced by the season : for, in proportion as 
it is rainy and cold, the fruit will be acid and 
watery; and saccharine in proportion as it is 
warm and genial. It appears, moreover, that the 
acetate of lead is used in such a very cautious 
way, for correcting errors through causes of this 
kind, that it cannot exert such mischievous qua- 
lities on the alimentary system, as have frequently 
been ascribed to it. Where ill effects have re- 
sulted from the influence of lead upon the sto- 
mach, through the medium of wine, it far more 

*2 
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commonly happens, that the injury may be 
ascribed to the reprehensible practice of using 
shots for washing the bottles, some of which, as 
every one knows, are very apt to lodge in the bot- 
tom, to become oxidated, and thus dissolved in 
the wine. 

The dangerous adulterations of wine, so fre- 
quently observable at first sight, are mostly made 
after importation from its native soil, the trash 
used for the fabrication of Port wine being among 
the grossest of all. Sloe-juice is a prevailing con- 
stituent, which of itself is acrid, irritating, and in 
every way obnoxious to the stomach : and this 
perhaps is not the worst ingredient. The com- * 
mon prejudices in favour of Port wine are exceed- 
ingly mistaken. That it is generally a tonic, I 
deny ; for no wine more readily promotes an 
acetous fermentation of the stomach, which fer- 
mentation communicates to the intestines that 
kind of impulse which causes flatulence and par- 
tial contractions; thereby favouring' the undue 
lodgement of feculent matter ; and thus far, of 
course, its reputed astringent qualities are not 
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to be denied. No wine, perhaps, is so much 
benefited by very long keeping as Port, for the 
reasons which have been stated : and I should not 
be disposed to regard it as suited to the use of 
delicate stomachs, until it has been kept at least 
ten years : but fourteen or fifteen would be still 
better. 

Ardent spirits, and in particular brandy, seem 
to be added with almost boundless liberty to sher- 
ry, thereby setting aside the advantage which it 
would otherwise possess over other wines : for 
although the best sherry possesses a considerable 
portion of spirit, yet when genuine and moderate- 
• ty aged, it is less apt to promote morbid fermen- 
tation of the stomach than any other wine what- 
ever : and I am satisfied, by repeated experi- 
ments, that a less quantity of alkaline or earthy 
matter is required to neutralize its acid in the 
stomach, than that of any other wine. Next to 
sherry in this particular advantage, I am led by 
investigation to place Madeira; and these are the 
Qflly two wines which I consider generally eligi- 
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ble for weak and flatulent organs of digestion. A 
great variety of experiments on the other white 
wines, which it is not necessary to detail/ con- 
vince me that they are all, by far, more readily 
acidifiable. 

The various modifications of Burgundy and of 
claret are among the most harmless of wines, pro- 
vided they have the advantage of moderate age 
and favourable vintage: but in France, where 
they are the ordinary beverage of the table, they 
are used, by far, too early. Hence it is that their 
effects are so often complained of by the English 
traveller, and certainly not without reason; since 
in this state they are apt to disorder the most 
healthy stomachs ; while, under proper circum- 
stances, they are so far preferable to the wines in 
more general use in this country, that it is much 
to be regretted they are not rendered more easy 
Of access to the medium classes of society. 

Champaignes are not suited to habits that are . 
disposed to flatulence : and the successful imita- 
tions of them which are made from unripe goose- 
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berries are still more objectionable, not only on, 
the same occasion, but from their still more rea- 
dily affecting the head. 

The other wines made from English fruits, as 
currants and raspberries, very materially weaken 
the tone of the stomach, inducing a languid fer-» 
mentation, with general torpor, flatulence, ami 
depression of animal spirits, particularly with 
persons who use but little bodily exercise. Elder 
wine does not so readily ferment in the stomach, 
because it is commonly used hot; but it is consi- 
derably narcotic, and its effects on the head do 
not readily pass off Cowslip wine is perhaps 
among the most inoffensive of the home-made 
wines; but its use should be very limited. Mead 
readily promotes acid, with a troublesome sense 
of internal fullness and distention. In short, all 
the common domestic English wines are cal- 
culated to derange the alimentary organs at 
large. * 

Cyder and perry, having more mucilage, do 
not intoxicate so soon as wine; but they are in- 
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Juriou* to weak *tomach*, by the detention they 
readily occasion, and the flushing* and feverl*h- 
nam which follow, their eugar and mucilage In- 
ducing acetou* fermentation , Parry however {*, 
in general point* of view, fur more haraile** than 
cyder* The vary alarming affection* of the *to- 
much and bowel*, which ari*e from an Imprudent 
u*o of the newly expre**ed juice of the apple, 
and which are not (infrequent during the cyder* 
making *ea*on, in various part* of England, re- 
*embl« cKmcly tho*e which are occasioned by the 
tame* of lead in *meltiug*hou*e*, In fine, the 
volatile matter of decomposed lead ii apt to affect 
hou*e-painter* in a *imilar mmumi and the di*« 
ta*e i* accordingly known a* tlte pultUef* voliv, 
In either ca*e, it I* dangerou* to life, 

fleer i* the mo*t powerful of the malt liquor*, 
because it i* not u*ed until the saccharine matter 
with which the malt abound*,, ha* undergone a 
complete vinou* fermentation; while ale, beside* 
having a less proportion of malt and hop*, i* u*eil 
whep fre*h, and before it can have acquired a 
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powerful vlnouii spirit. It in therefore refreshing 
in moderation, without readily intoxicating; and 
In a genuine state, is the wholesomest of all fer- 
mented drinks, Table beer is, in general, a 
mere infttslon of the reftise grain, after iti sugar 
and mucilage have been nearly abstracted to make 
ale, It soon becomes vapid, after a slight fer- 
mentation ; and is in every state ununited to weak 
stomachs, Porter cannot be used with impunity 
where the tone of the stomach is not the most 
vigorous* and» when adulterated,, seriously affects 
the head* tYom the narcotic matters which are 
commonly used* 

The cause of intoxication is the same in all 
fermented liquors* namely* a vinous spirit, and 
this is more or less powerful according to the na- 
ture of the tYuit or grain from which it has been 
produced* the manner in which the process of 
ItawHMtotio* has been conducted* and the tine 
allowed ft* its hecovaiag wore powerful The 
acnt^ N^t qwttiti** of fermented fcpMNR am pro- 
po rti on ed to> the ^naxrtKtv> and the slate of the 
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sugar and mucilage which exist in them, and 
are considerably modified by the constitutional 
tone as well as the contents of the stomach. 
Their frothing and sparkling qualities are pro- 
portioned to the combination of carbonic acid 
gas, which has resulted from the process of fer- 
mentation. 
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CHAPTER XX. 

GENERAL REMARKS ON THE QUALITIES AND EF« 
FECTS OP FOOD AND OTHER ALIMENTARY OB- 
JECTS. 

Whoever pauses to consider how unfit for ali- 
ment, animals and vegetables are when forced 
into a gigantic bulk by excess of gross nutriment, 
will, I trust, begin to think it time that rewards 
and honours should be offered for restricting the 
breed and culture of each species to the salutary 
bounds which nature has prescribed in wisdom 
greater than man can ever attain. The legs of 
animals and the stems of vegetables are, by ex- 
cess of nutriment, alike rendered insufficient for 
their support ; and the very means adopted for 
this unnatural enlargement render them also che- 
mically objectionable. The animals are loaded 
with a most disgusting and unsightly proportion 
of fat, which, besides making them unhealthy and 
a burden to themselves, causes their flesh to be- 
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come flaccid, and accordingly less fit for our use; 
the acid concrete oil, which we call fat, being 
particularly calculated to disorder the stomach. 
Meats acquire additional acidifying qualities from 
having been fattened with oil-cake ; and when 
the flesh is marbled with fat, according to the lan- 
guage of the agriculturist, its alkalescent qualities, 
which would otherwise counteract the acidifying 
effects of a moderate proportion of fat, are alto- 
gether set aside. Animals of fine close fibre are 
far more eligible for food than those of loose and 
Coarse fibre. Every one who has attended to the 
circumstance, must be aware of these differences 
between a Cheviot sheep and a South Down ; a 
sheep of the Romney Marsh breed and one of the 
true Welsh breed. Soil has a material influence 
on the alimentary qualities of herbage, and the 
flesh of animals is influenced also according to 
the peculiarities of that they feed on. The beef 
of an ox, for example, which has fed on the pro- 
duce of such fine soils as are common above the 
various modifications of basalt and of gray lime- 
stone, is mpre easy of digestion th^n that of one 
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which has fed above chalk. In marshy districts, 
the qualities of the soil are sometimes evinced by 
saline concretions around the reeds and grasses 
which grow in them ; and the roughness of grasses 
is referable to the presence of flint. In like man- 
ner, the wholesomeness of fish is influenced ac- 
cording to the peculiar nature of the beds of rivers, 
as they are gravelly or otherwise ; and those 
which live in such water as is impregnated with 
impurities of various descriptions are apt to dis- 
order delicate stomachs. 

The flesh of wild rabbits is more digestible than 
that of tame ones. Confined life to an animal 
naturally wild renders it unhealthy; to say nothing 
of the difference of its food ; for, supposing the 
food to imitate that which the animal seeks by 
instinct, it must possess properties less salutary 
after it has been long gathered, than those of the 
herbage which is received into the stomach fresh 
from the soil. The flesh of the hare is very dif- 
ferent from that of the rabbit. It is of conside- 
rably alkalescent quality, and, contrary to that of 
animals in general, best fitted for digestion while 
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very young. Feathered game is much better for 
weak stomachs than any of our domesticated birds. 
The indigestible and acidifying qualities of the 
flesh of young animals in general, have already 
been adverted to in speaking of nightmare. Veal, 
therefore, should never be used by the subjects 
of bad digestion. By such, also, fish requires to 
be used with caution ; and I conceive the preju- 
dice in favour of its fitness for the sick, is just as 
mistaken as that in favour of eggs. It is never 
eaten without butter ; and butter in every state 
and sh&pe, independently of the peculiar oily acidi- 
fying qualities of the fish itself, is a most active 
promoter of nausea, heart-burn, and indiges- 
tion. 

All the varieties of the cabbage tribe greedily 
absorb the grossest constituents of the soil they 
grow in : and these literally become a part of their 
substance. The common practice, therefore, of 
feeding them with an excess of manure diminishes 
their wholesomeness accordingly. Asparagus, 
too, which is especially overcharged with manuf e, 
, if not used at a time when its juices are aqueous, 
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would be highly objectionable ; as is sufficiently 
evident in the foetor it communicates to the urine. 
Sea-kale, from the far more diluted state of its 
juices after blanching, is infinitely preferable for 
' ' delicate stomachs. Blanching not only improves 
the fitness of some vegetables for aliment, but is 
absolutely necessary to render the use of others 
safe. Endive, for example, would be irritating 
without this process; celery, a decided poison; 
and has even a disposition to excite a modification 
of erysipelas when not sufficiently blanched. 

Very erroneous ideas are commonly entertain* 
ed as to the cooling and feperient qualities of 
vegetables; and cold salads are often eaten freely, 
under an impression of proving beneficial by 
acting in that way : while in an enfeebled state 
of the stomach they are incapable of assimilating 
with its contents and secretions, remaining undi- 
gested for a considerable length of time, and fre* 
quently causing a spasmodic action which extends 
itself to the intestines through a great part of their 
course; whereby they are caused to contract par- 
tially, to become distended with flatus, and to re* 
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tain portions of excrement unduly. Thus the very 
reverse effect of that desired is produced. The 
use of raw vegetables and fruits is always objec- 
tionable, where digestion is not unusually strong* 
Foremost in the mischievous Way are melons and 
cucumbers. While the seasonings, which are 
commonly used with the former, have little advan- 
tage in qualifying their turbulent effects, those 
resorted to for the latter are still less efficacious, 
particularly when the rind is removed ; and as 
that possesses a bitter stimulus, it seems ordained 
by nature for aiding the digestive powers, and en- 
ables certain persons to eat cucumbers in the rind 
with perfect impunity, while they uniformly suf- 
fer for eating them without it. Cucumbers stew- 
ed in a plain way are not only harmless, but per- 
fectly wholesome. The endless variety of gourds 
are seldom presented at table without having un- 
dergone some culinary preparation. Inert, in- 
sipid, and in no degree nutritive of themselves, 
their pulp constitutes a mere sponge for contain- 
ing various gross and objectionable compositions 
of butter, rich gravy, ai>d other generators of 
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acidity of the stomach and viscidity of the blood, 
in the same manner as artichokes furnish the 
lovers of butter with an excuse for eating it. Tur- 
nips are rather apt to create inconveqience in 
flatulent habits, although in a general way they 
are among the most eligible of our common vege- 
tables. Carrots, if not used while very young, re- 
quire to be made almost a pulp for stomachs 
which are not the strongest: under these precau- 
tions they are very excellent, as are also parsneps. 
Potatoes seem only objectionable while they are 
close and watery, or not sufficiently dressed. 

Of the common seasonings of the table, salt is 
to be considered as moderately stimulating and 
aperient: but people in general seem to forget 
the different effects of using salt as a seasoning, 
and eating salted meats. The latter abundantly 
promote thirst and indigestion, while the former, 
on the contrary, assists digestion materially. Mus- 
tard, Cayenne and the common peppers are 
very fit stimulants for general use. It is not from 
the influence of these that the seasoned dishes so 
designated are objectionable; but from the gross- 
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ness and viscidity of the gravies which are con- 
cerned in them : and it often happens that more 
stimulating nutriment is contained in an ordinary 
quantity of soup eaten at a meal, than in as much 
solid meat as would satisfy a good appetite. Soups 
add to the viscidity of the blood, which is already 
of languid circulation where the powers of diges- 
tion are infirm ; rendering the action of the heart 
laborious, and favouring a determination of blood 
to the head, with all its grievous consequences. 
Animal jellies should be cautiously used on the 
same account, although they are infinitely, more 
inert. Broths are very apt to promote flatulence 
and acidity, particularly when made from veal 
and chicken : and it often happens that a mode- 
rate portion of Solid food, such as mutton, may 
be eaten with far less inconvenience to the ali- 
mentary organs when they demand regulation. 

Spices require to be used with caution for de- 
licate stomachs ; and of all others, nutmeg and 
mace should be avoided. They abound with heat* 
ing essential oil, and an over-powerful aroma. 
Ginger and cinnamon are perhaps the two best. 
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The farinaceous grains are excellent in most 
of their usual preparations,, except pastry ; "and 
admit of many agreeable varieties . Bread is sub* 
mitted to fermentation with a view to destroy its 
viscidity; but this quality is not overcome by the 
ordinary process of baking; and hence new bread 
is extremely viscid, and unsuited to any nutritive 
office. Nothing more readily disorders the ali- 
mentary organs at large, or more readily promotes 
eruptions of the face. An inordinate use of bread, 
even after it has been kept sufficiently, is sure to 
obstruct the bowels. 

It is very commonly imagined that fresh fruits 
may assist the action of the bowels; but discrimi- 
nation is requisite both in the kind and in the time 
, of eating them. Even the most eligible should 
not be eaten immediately after dinner by those 
who are subject to bad digestion. Perhaps the 
best time is between breakfast and dinner, when 
they should be accompanied with a dry biscuit, 
which materially obviates acid fermentation. 
Strawberries, raspberries, gooseberries, and cur- 
rants are among the preferable. Grapes are very 
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apt to promote acid. Apples and pears should 
never be used raw, where the powers of digestion 
are feeble. They only serve to promote crudities, 
flatulence, send contraction of the intestines. If 
fruits abounding with hard seeds, such as cur- 
rants, be used too freely, they may occasion me- 
chanical obstruction of the alimentary canal, by 
collecting in masses detached from their pulp. 
Cherries and plums are unsuited to weak sto- 
machs in every shape. They produce a sense of 
weight, coldness, and fermentation. Above all, 
damsons are objectionable in this respect, and are 
further apt to promote the accession of erysipelas 
in habits which are prone to the disease, from the 
quantity of prussic acid which they contain! Their 
bad effects are moreover aggravated by the indi- 
gestible qualities of the pastry with which they 
are usually accompanied. Of the mischievous 
qualities of nuts in general, every one is aware ; 
and these like almonds, whether blanched or not 
blanched, are ready promoters of erysipelas, from 
the acrimonious influence of their essential oik. 
Peaches, also, are often apt to disorder weak 
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stomachs very severely from the presence of priis- 
sic acid ; but it is worthy of remark, that indivi* 
duals who experience no bad effects from eating 
them immediately after they are gathered, suffer 
great inconvenience from eating them after they 
have been gathered one or two days. It appears 
that an acid fermentation takes place in the fruit 
during this interval, by which the noxious quali- 
ties of the prussic acid are called more particu- 
larly into action. The wild varieties of the peach 
which, besides many of the most delicious sorts; 
grow amongst the ordinary forest trees on some 
parts of the banks of the Ohio, and many of those 
which grow in orchards in America, are only con- 
sidered food for hogs in that country ; and the 
animals are accordingly fed on them. The pun- 
gent and stimulating food which their stomachs 
are capable of bearing, is instanced in this coun- 
try in their feeding on acorns, which are no less 
heating and difficult of digestion than wilding 
peaches. Nectarines, containing more sugar than 
peaches, do not so rapidly go into a state of acetous 
fermentation, and are therefore more harmless, 
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There is an analogy between cold and acid, 
which is observable in many phenomena: and it 
is remarkable that obstinate acidity of the sto- 
% mach is often overpowered by eating water ices. 
Cream ices do not so readily exercise this qutdity, 
for the obvious reasons, that cream itself is very 
apt to become acid as soon as it enters the 
stomach; and its temperature is not quite so low. 
Ices used with precaution, are occasionally very 
excellent medicines. The carbonic acid and low 
temperature of cyder have also the property, in 
many cases, of overcoming the less powerful acid 
of the watery contents of the stomach. 

People are very apt to talk in a vague and in- 
considerate way about the ill effects of tea, as if 
various causes may not influence its qualities in 
common with those of all the other vegetable mat- 
ters we are in the habit of using. When the tea 
plant is very young, its juices are acrid, stimu- 
lating, and diffusible of their influence on the 
nervous system, in the same way as very young 
peach-leaves are poisonous. Hence it is that 
green tea is unsuited to weak habits, and that it 
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is so apt to prevent sleep. Bohea and the com- 
mon souchongs are not only of a different variety 
of the shrub; but they are/ in a great measure, 
the mere gleanings of leaves which have passed 
the period of their perfection; and when, like the 
withered leaves of autumn, they are nearly dis- 
missed from the service of nature, as unable to 
contribute to the offices of the vegetable economy. 
These teas serve only to promote a sense of 
nausea and emptiness, languor in the morning, 
and disturbed rest at night. But the best kinds 
of souchong, as they are called, and which are 
derived from the plant at the exact period of its 
maturity, possess no sort of mischievous qualities. 
On the contrary, they are in a certain degree 
tonic, if used in moderation, and are wholesome 
diluents of our more crude and gelatinous aliment. 
Much of its effects depends on the preparation of 
tea for use; since the best kinds badly prepared 
may exert qualities as noxious as the worst: and 
it often happens that the water, either on account 
of the soil over which it has passed, its impreg- 
nation with noxious vapours, or the nature of the 
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pipes through which it is conveyed, is often more 
in fault than the harmless dried leaves which are 
, so idly abused. The free use of sugar, too, often 

X brings tea into disrepute, when the sugar alone 
is in fault; since nothing more readily promotes 
acidity of the stomach, head-ach, and languor. 

The Chinese communicate a great variety 
of flavours to tea by a very simple art; which, 
however, in no degree renders it more wor- 
thy of preference. Numbers of children are 
employed in their establishments to touch each 
leaf, as the plate of dried leaves is removed from 
the oven, with a camel hair pencil dipped in 
spirituous solutions of resinous and aromatic 
gums, or, in other words, various kinds of varnish. 
The cowslip souchong, to name a single example., 
receives its peculiar flavour from a process of this 
kind: and from the cheapness of labour where 
the population is so vast, it is rendered at as low 
a price in the market as the unsophisticated tea 
of the same original quality. All these artificially 
flavoured teas serve to weaken the stomach; and 
exercise some degree of narcotic influence. Very 
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elegant flavours are sometimes communicated to 
teas by a combination of the blossom-buds; and, 
these are quite harmless. 

Coffee is more generally apt to promote thirst, 
and confinement pf the bowels, than tea. It is a 
sort of opiate, which stimulates for a short time, 
but afterwards occasions exhaustion. Chocolate 
and cocoa, like milk, are too heavy for the gene- 
rality of weak stomachs, in which milk is also 
prone to coagulate, and create acidity. It is 
chiefly from the acid tendency of milk, that suck- 
ling animals are linsuited to delicate powers of 
digestion : for, as their flesh must necessarily be 
influenced by their food, (veal, for instance,) 
instead of forming a wholesome pulp in the sto- 
mach, it forms only a mass of acid crudities, the 
transmission of which through the alimentary 
canal is, probably, only assisted by the mechanical 
division which it first receives from the teeth: 
and I am confident that, in many instances, the 
salivary fluid serves to coagulate its albumen 
and concrete its oil, rather than to solve it into 
a pulp. 
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It is from the indiscriminate or licentious use 
of particular kinds of aliment, that prejudice 
against them is so commonly established. Where 
discrimination is exercised, there are periods at 
which even food not easy of digestion, may prove 
beneficial by the communication of a mechanical 
stimulus : and it is probably from the observation 
of a casual occurrence of this kind, that a vulgar 
opinion has prevailed, that cheese assists the pro- 
cess of digestion: whereas, in a general way, it 
deranges the function most seriously. There 
are periods, too, when fermented liquors, with 
proper precaution, may exert a beneficial influ- 
ence: but out of the great mass of mankind, to 
hoyv few may this be acknowledged without an 
apprehension of danger! 
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CHAPTER XXI 

OF CERTAIN CONSEQUENCES WHICH RESULT FROM 
A DISORDERED STATE OF THE ALIMENTARY 
CANAL — OF GOUT OF ERYSIPELAS OR ST. AN- 
THONY'S FIRE. 

A loss of appetite may be regarded; generally, 
as a beneficial instinct, which nature seems to 
have ordained: for obviating the accession of such 
matters to the stomach, as it has not the power 
to assimilate with the common mass of nutritive 
fluids/ upder that diminution of vital energy 
which is occasioned by disease; at which time, 
therefore, it is unwise to force the appetite; for* 
by so doing, new difficulties are opposed to the 
struggles of the animal functions > 

A certain degree of abstinence is far more es- 
sential to health in persons who are advanced in 
life, than in the young and active : for at this time, 
less exercise being taken, because the mechanical 
powers of the system are not so energetic, and 
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less vigour of mind being exerted, because the 
sensorial powers are more torpid, elderly people 
are apt to indulge in the pleasures of the table; 
by which they are adding daily to the weight of 
their infirmities. Stimulating food and fermented 
liquors promote the morbid deposition of earthy 
and saline matters in the secerning glands; and 
above all, from the kidneys to the urinary blad- 
der. Exercise being taken in a very inadequate 
degree to that which nature requires for the as- 
sistance of her general functions; affections of 
the head, pains in the loins, and disordered ap- 
pearances and inconveniences of the urine, are 
perpetually complained of. Excrementitious sub- 
stances are retained in the alimentary canal; and 
in all the stages of life, as long as this is the case, 
the whole system becomes languid; a general 
lassitude prevails, and the bodily strength daily 
becomes more enfeebled. 

Under these feelings, objections are made to 
the use of active purgatives, from an idea of their 
weakening the system; while in reality, the ac- 
cumulations, which can be relieved by no other 
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means/ are the cause of weakness to the whole 
frame : and as soon as they are duly removed, 
the bodily strength revives. These disordered 
accumulations are foremost of the causes of de- 
pressing passions. 

Persons who give way to despondency, shun 
variety of scene and variety of circumstance; and 
thus the distaste of exercise increases in propor- 
tion as the torpor of the mind increases. Acidity 
of the stomach is one of the earliest inconveni- 
ences; and it commonly causes a greater desire 
for animal food than for any other kind, because 
its alkalescent tendency for a moment seems to 
relieve the inconvenience: but a torpor of all the 
alimentary organs soon becomes established, and 
the use of fermented liquors, in addition to that of 
improper food, serves only to provoke flatulent 
distention, and an additional incapacity of the di- 
gestive powers. These inconveniences have pro- 
bably induced persons subject to them to try re- 
peated doses of salts, or magnesia, or some sim- 
ple domestic aperient, which in nine instances 
out often afford no sort of benefit, because they 
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have only operated partially, and exerted no in- 
fluence whatever on the detained excrement. It 
is imagined that no fault can remain internally, 
because each successive dose of the domestic 
remedy has produced watery evacuations: and 
watery evacuations may be excited for weeks and 
months in succession; and still the offending 
cause remain ; since inefficient doses of saline and 
other purgatives exhaust their influence on the 
early part of the intestinal canal, and pass by the 
excrement detained in the cells of the colon 
without exerting any action on it. They are de- 
prived of their medicinal qualities before they 
reach the large intestines. This circumstance 
alone, shows the impropriety of persons trifling 
in such a manner with their health, since regard 
should be had to the species and combination of 
those purgatives, which are suited to the particu- 
lar age, habit, and other circumstances of the 
patient, and the duration of his malady. In just 
as eminent a degree, as depressing passions pro- 
mote this kind of internal mischief, does the cir- 
cumstance of neglecting to promote a free daily 
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action of the intestinal canal, create despondency. 
All the particular circumstances which have been 
enumerated with respect to the alimentary organs, 
are fully established; and melancholy often runs 
on to active madness. The circulation is laboured, 
the tongue furred, the countenance dejected, 
the eye turgid and coloured with bile, the skin 
partakes of the same tinge, the face is beset with 
eruptions which are hard under the skin, the rest 
is broken, the sleep attended by startings, and 
haunted by distressing dreams. The urine is 
passed frequently and without colour; "sometimes 
it deposits a sediment. The patient in the very 
Jap of comfort, feels the storm of adversity thick- 
ening around him: he mistrusts his confidential 
friends; and, while he shuns their presence, dis- 
likes to be alone. By judicious treatment, aH 
these frightful circumstances are often dispelled 
in a few hours; frequently in a few days: apd 
but few weeks are required for the restoration of 
the accustomed health, and animal spirits. 

So many circumstances of agq, constitution, 
season and climate require consideration, for de- 
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termining the kind, the quality, and the repeti- 
tion of purgative medicines, that it would be dif- 
ficult to enumerate the whole with perspicuity. 
Innovation has attached a preference to mineral 
aperients and alteratives, greater, perhaps, than 
* is altogether prudent in numerous instances : and 
by this kind of prejudice/ the vegetable depart- 
ment of the materia medica has been rendered 
far less conspicuous than heretofore, to the ad- 
vancement of mere caprice rather than solid ad- 
vantage. As the vegetable kingdom ^ consider- 
ably resorted to for such of its productions as are 
known to maintain health/ so likewise should it 
be visited for those which are known to relieve 
in sickness. In a general way, I only approve 
of mineral purgatives and mineral medicines, 
especially the metallic, when they are either com- 
bined with or followed by those of a vegetable 
nature. Whoever explores the recondite treasures 
of distant times/ will find that the medicinal reme- 
dies of the vegetable kingdom were advanced to 
the good of mankind, by the deliberation of wis- 
dom, and the evidence of experience: and that 
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man was proverbially wise who knew plant*, 
"from the cedar of Lebanon to the hyssop that 
groweth ont of the wall." 

The class of purgatives are of more importance 
to the healing art, than all the numerous objects 
of the materia medica besides; since they are in 
a limited way essential to our existence. As an 
hypothesis in support of the absolute necessity of 
attending to the state of the alimentary canal, I 
would submit that as a river or aqueduct into 
which heterogeneous matter is continually thrown, 
becomes more or less impregnated therewith in 
its body, and which is gradually deposited upon 
the weeds and pebbles of its bed, since they fur- 
nish convenient surfaces for attracting the more 
slimy parts of it; in like manner, whilst any mass 
of fancied nutriment, which is destined to pass 
through the alimentary canal, pursues its course, 
a slimy deposit takes place on the internal surface 
of the intestines, which the offices of their secern- 
ing vessels have not the power to remove, by rea- 
son of the inadequate quantity of watery fluid 
usually supplied: for although it may be concluded 
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that nature in her beneficence has provided for 
this supply, yet it is to be remembered, that the 
torpor of the alimentary system, induced by 
modern habits of life, the unnatural and adultera- 
ted state of innumerable articles of food supplied 
by the avaricious class of mankind, and the gro- 
velling ignorance of cooks in devising compounds, 
of which one would suppose the sole object was 
to disseminate disease and infirmity, render the 
ordinary provisions of nature insufficient for the 
well-being of the system, and the discharge of its 
ordinary functions. The wholesome streamlet is 
rarely in want of assistance; and so it is with the 
intestinal passages of those who, living in the 
open country, pursuing healthful avocations, and 
contenting themselves with simple food, offer no 
outrage to nature, and accordingly find that her 
provisions are generally adequate to their ne- 
cessities. 

Gout is such a common consequence of inor- 
dinate eating and drinking, that any illustrations 
of the fact are unnecessary. Among the remedies 
which have been suggested for its relief, that of 
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cold affusiofc is not the happiest; and requires 
extreme discrimination in its adoption, especially 
with respect to age* The sudden expulsion of 
inflammation from the foot is known to produce 
spasmodic affections of the stomach, and not un- 
frequently to determine a flow of blood to the 
head, which if not immediately fetal shortly 
becomes so. I am led by considerable reflection 
and observation, to believe that in plethoric Or 
even moderately full habits, repelling gout by 
cold affusion from the extreme parts of the body 
may be resorted to with some safety, only in early 
life; and at latest, not after thirty, nor even then 
when the habit is particularly full; conceivinjg 
that the efforts of nature may, with less expense 
to the animal economy, be suffered to effect re- 
lief: since it commonly appears that when these 
are opposed in one particular situation, they are 
immediately directed to another infinitely less 
calculated to resist the power of inflammatory' 
action. 

Gouty subjects are especially afflicted with ac- 
cretions of an earthy nature, such as have fre- 
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quently been adverted to in the foregoing con- 
siderations, as influenced by indiscriminate feed- 
ing. Ossifications of the blood-vessels are another 
consequence of this morbid secretion of cal- 
careous matter; , by which means they lose that 
elasticity which is essential to propelling the 
blood duly through its course. These partial 
conversions of blood-vessels into bone are most 
apt to occur at or near the great centre of the 
circulating system, , the heart: and where the 
carotid arteries have been ossified, I have 
found all their ramifications, belonging to the 
brain/ most unusually distinct in their extremest 
branches. 

Erysipelas is another of the most conspicuous 
consequences of indiscriminate and inordinate 
eating. To enumerate the many objects of ali- 
ment, and the peculiarities of constitution which 
favour its accession, would be endless; since the 
disease varies exceedingly in its external cha- 
racters. 

Erysipelas seems to be the effect of diminished 
arterial power, whether it presents itself in a 
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debilitated or a robust habit. In the former in- 
stance, it may result from what has been called 
a loss of tone in the system; in the latter, from 
a rigidity of fibfe. In either instance, the blood 
is not duly propelled through the extreme ves- 
sels: yet the average cases of erysipelas which 
require the exhibition of stimulants, are Very few 
in comparison with those which yield to extreme 
depletion. The former treatment is perhaps only 
eligible where mortification is threatened; when 
the parts are cold, and the blood has a livid 
colour. The effusion which commonly attends a 
Favourable termination of inflammatory action, 
as perspiration, abscess, or secretions from the 
glands, is sufficient to show that a yielding of the 
soft solids is necessary to the event: and these 
effusions are principally directed to the surface 
of the body. In a general way, it is of the ut- 
most importance to consider collateral diseases, 
peculiarities of constitution, and local circum- 
stances. The patient who has been long resi- 
dent in a large and crowded city, cannot with 
prudence be treated with such active remedies, 
as he who has led a life of activity in the country.^ 
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Children suffer various modifications of ery- 
sipelas from being pampered: and in idleness, 
they are led to eat the peelings of white-washed 
walls, bits of mud wall, chalk, and other earthy 
matters, in the same way as females under the 
influence of sexual complaints sometimes expe- 
rience similar propensities. In either instance., 
acidity of the stomach causes the desire for those 
neutralizing agents, although the individuals may 
not be aware of its nature. In like manner, 
when birds have an insufficient supply of earthy 
matter to the blood, for the completion of their 
eggs, they are perpetually pecking at the mortar 
of walls, and will even eat broken egg-shells, if 
they come within their reach. Thus the ad- 
mirable simplicity of nature often prescribes a 
remedy which the patient does not suspect. 
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OF ATMOSPHERIC TEMPERATURE, LOCAL STATION, 
AND CERTAIN HABITS OF LIFE — OF SCROFULA. 

The influence of climate and local station on 
the alimentary organs is not only conspicuously 
observable under distant and different degrees of 
latitude, but the changes induced by atmospheric 
phenomena alone, upon various functions of the 
animal economy, intrude themselves on the notice 
of every one, without any change of station or 
worldly avocation. If the views of our physical 
structure which I have attempted to set forth (in 
Chapters IV. and V.) be duly borne in mind, it 
will not be difficult to conceive how readily the 
animal machine may become affected by changes 
of atmospheric temperature, or how effectually 
impregnated by contagious vapours. As, how- 
ever, atmospheric influence on the alimentary or- 
gans is more especially my object, the latter con- 
sideration must not detain us in this place ; and 
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although caprice and prejudice have uplifted their 
voices against the doctrine, I hold it just as rea- 
sonable to deny that the lungs are of any impor- 
tance to the office of respiration, as that the air of 
the atmosphere . does Hot influence the state 
and condition of the whole animal economy. If 
we admit that it exerts an influence physically, 
we must also admit that it exerts no less an influ- 
ence morally; since it is unquestionable, that the 
mind is in a great measure governed by the state 
of the stomach and intestines. 

Intensely cold weather has the power of con- 
stricting the muscular and every other elastic ap- 
paratus of the whole frame. Accordingly, the 
bowels are considerably affected and the evacua- 
tions less frequent than usual : they are indurated, 
and passed lyith some inconvenience: still, how- 
ever, the liver seems to perform it* duty ; for they 
are coloured with healthy bile, and acidity of the 
stomach does not generally prevail at the time. 
Nature, ever struggling against casual disadvan- 
tages, causes a more abundant secretion of urine; 
which, in some measure, remedies the evil, al- 
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though flatulence, head-ach, and some degree of 
lightheadedness, commonly arise from the insuf- 
ficient action of the bowels. 

In the hottest weather of temperate climates, 
the alvine evacuations exhibit much the same ap- 
pearance of costiveness, and are frequently pass* 
ed with inconvenience ; but the increased per- 
spiration which naturally occurs under such tem- 
peratures makes amends for a deficiency of relief 
from the action of the bowels ; and while the urine 
is not passed in an increased quantity, it is of a 
quality more efficient to the welfare of the system 
than on ordinary occasions. In like manner, du- 
ring confinement to bed, while a copious perspi- 
ration goes on, comparatively little mischief results 
from a slowness of the bowels to act. 
, A humid atmosphere of mild temperature, 
charged with penetrating vapour, and under an 
overcast sky, is the most troublesome to the hypo- 
chondriac: nay, I will venture to assert that it is 
to every person of delicate constitution no trifling 
annoyance. Relaxing the muscular fibre to an 
extreme degree, the pores of the skin are open to 
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the accession of moist and chilling vapour, where* 
by rheumatic pains are felt, even in the substance 
of the bones ; the surface of the lungs is materi- 
ally affected ; the stomach and intestines experi- 
ence a sense of distention, of chilliness, and par- 
tial contraction; the evacuations are watery/ and 
the substantial parts of them exhibit decided casts 
of the cells of the intestines ; and they are of a 
pale colour for want of a due admixture of bile. 
The stomach also becomes affected with acidity 
and heart-burn : and in very nervous subjects, 
the globus hystericus is not unfrequently felt, 
from the influence of flatus. If either piles or re-, 
laxation of the lower intestine have heretofore 
distressed the patient, they are very apt to recur 
under the influence of this kind of weather. Per- 
sons, therefore, whose habits of life do not require 
going abroad, should keep the house at such 
times ; and be very careful that their rooms and 
wearing apparel are well aired, although they 
should not indulge in sitting very near the fire. 
It is extraordinary how thoughtless many persons 
•are with respect to the airing of rooms, who are 
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scrupulously attentive to their general health. I 
believe the neglect of this circumstance to be 
nearly as mischievous to delicate constitutions, as 
the use of damp bed-linen and damp clothing. It 
is common in many houses for the eating-room fire 
to be lighted only ten minutes or a quarter of an 
hour before dinner time : and it would be much 
better if it were not lighted at all ; for the fire,, j ust 
about this time, begins to attract the cold air with 
which the room is filled; the stratum of air level 
with the fire is first drawn towards it, and by de- 
grees stratum after stratum descends to feed the 
fire; a process which occupies some considerable 
time: so that the family who have just come out 
of a warm sitting-room are under the full influ- 
ence of damp vapours until it is time to leave the 
table. They then return to the warm room : and 
the next transition is probably to bed-rooms with- 
out fires, which are filled with cold air ; and 
though the hangings may be damp, both these 
evils are not so great as that of the dining-room 
which has had fire just long enough to attract its 
cold vapours with all due force through every 
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species of ordinary clothitfg* A moderately large 
room, which has not a constant fire in it, cannot 
be properly aired in less than three or four hours, 
nor a bed-room in less than two hours. Bed- 
room fires are of still more importance in large 
cities than in the country. In short; they are in 
those situations the only substitutes for pure air. 
A fire serves more to benefit the room in a large 
city, than all the air which can be admitted at the 
windows during the winter months. People won* 
der that they are troubled with coughs by night, 
whilst they have none by day. The cold and 
damp air of a bed-room without fire, more than 
sufficiently explains the reason : and nurseries 
should on no account be without fires at night, 
where children have delicate health: particularly 
if they be sent to bed at a time when they are in 
an active perspiration from exercise. Children 
are, perhaps, more frequently subjected to the 
ravages of cold by the imprudence of their pa- 
rents, than any of their own ; and especially by 
that foshionable species of insanity, in adopting a 
degree of nudity even more than sufficient to be- 
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come the active generator of pulmonary consump- 
tion, and all the ghastly characteristics and ap- 
palling sufferings of scrofula. I have already 
stated, that it is a mistake altogether that scrofula 
is necessarily an hereditary disease. Every form 
of scrofula, from moderation to extreme virulence, 
may be induced by improper food, improper 
clothing, and unwholesome air. People are shock- 
ed and distressed beyond measure at the sound 
of the word Scrofiila ; and certainly riot without 
cause : but they are not ashamed to talk of their 
children being affected with rickets, or of their 
having died of atrophy, both of which are but 
softer terms for two grievous forms of scrofula. 
Examinations after death demonstrate effects 
which can correctly be referred to no other dis- 
ease, however ingeniously the appellations may 
be contorted or softened down. 

It is a common mistake that fat children, with 
florid complexions, are of healthy habit. From 
such appearances, parents are led to neglect the 
state of their general health, until disease has so 
far established itself as to be beyond the reach of 
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the healing art. A scrofulous child of full habit 
and florid complexion, in some instances, goes on 
for two, three, or more years, without evincing 
any symptoms of disease to persons of common 
observation ; and even without suffering the usual 
inconveniences in cutting its teeth. Accordingly, 
the appearance of its evacuations is never thought 
of ; and although the belly be teftse arid promi- 
nent, the eye glairy like that of a fish, and the 
head considerably out of proportion, nothing is 
thought of it until the latent en.emy becomes de- 
veloped under a form too powerful to be subdued. 
The child, from this form of the disease, is brought 
more rapidly to its dissolution than one of a pal- 
lid and generally diseased aspect, who has, from 
its birth, been under a continual medicinal regi- 
men. Children of florid habits do not so soon 
evince swellings of the glands of the neck, or sores 
about the hands and feet, with ill-conditioned 
biles, which degenerate into considerable sores, 
as those of a more tabid and rickety character. 
The following appearances are not uncommonly 
presented on examining the remains of scrofulous 
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children : and as the account holds good where- 
ever the disease has rooted itself, it will serve 
to show how far the malady is beyond remedy j 
and remind parents* that although certain circum- 
stances with regard to the management of health 
may appear trifling respectively, they become 
formidable by accumulation. 

The integuments of the belly are commonly 
thin from distention, the muscles flaccid, of a dull: 
purple colour, and their fibres scarcely distin- 
guishable : the whole peritoneum profusely co- 
vered with tubercles, mostly about the size of a 
compressed garden-pea, while many of a less size 
form considerable clusters: the omentum is some- 
times lost altogether, the whole superficial surface 
of the intestines adhering to the common perito-. 
neal lining of the abdomen; so that both surfaces 
constitute a confused mass of disease : a great 
part of the large intestines are thrown completely 
out of their natural station, to the middle and fore 
part of the abdomen. Besides tubercles, the 
whole intestinal canal exhibits throughout, adhe- 
sions constituted by coagulable lymph, filaments 
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of which arrange themselves, after the manner 
of cobwebs, in various and uncertain direction* 
throughout the abdominal cavity. The tract of 
intestines is distended with flatus, and contains a 
large quantity of acrid, yellowish, watery fluid, 
partially coagulated in a curd-like manner ; while 
the excrementitious substance is of a pale ash co- 
lour and slimy, emitting the fetor of sulphuretted 
hydrogen. Every trace of muscular fibre through- 
out the intestinal canal disappears : the glands of 
the mesentery are much enlarged, and of a dull 
blue colour. The stomach is internally of a healthy 
appearance; but externally tuberculated like the 
intestines : the left lobe of the liver compressed 
to the thickness of scarcely an inch, its upper sur- 
face adhering throughout to the diaphragm, the 
right lobe resting almost perpendicularly by uni- 
form adhesion to the back part of the abdominal 
cavity, its ligaments scarcely to. be traced : the 
common structure not much altered, but the 
blood-vessels much distended: the internal mem- 
brane of the gall-bladder glairy., and of a bright 
gold colour; the bile contained in it, pale and 
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limpid. Of the pancreas, not a vestige can some- 
times be traced, while the spleen is much enlarg- 
ed, and of a morbidly livid purple; its blood-ves- 
sels much distended; the kidneys often enlarged. 
Of the diaphragm scarcely a muscular fibre, per- 
haps, can be traced. Under these circumstances 
the muscles of the chest frequently appear florid; 
and while .90 watery fluid is observable in its ca- 
vity, the lungs show but trifling signs of disease: 
yet I have found the pericardium (the membrane 
covering the heart) thickened, and distended with 
Watery fluid, sometimes containing hydatids. 
These I have also found in the heart itself : and 
there is no internal organ which has not exhibited 
them under particular forms of disease. Hydatids 
can scarcely be distinguished by any other cha- 
racters than that of a membranous bladder, with 
a mouth, the head being very imperfectly defined: 
they vary exceedingly in dimensions, from one, 
two, or more inches in diameter, to less than half 
an inch : they are commonly found in diseased 
fluids, sometimes solids, not only in the human 
subject, but in various animals. The mouth some- 
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times exhibits fangs, by which it is attached to the 
surface of the substance to which it adheres. 

The ravages of scrofula seem more particularly 
directed to the alimentary organs than to any 
other internal or external parts of the body. In 
fine, I conceive that it is the disordered state of 
these alone which induces that unhealthy condi- 
tion of the whole system, whereby the slightest 
external injuries constitute ill-conditioned sores ; 
and all the more superficial glands are rendered 
susceptible of inflammatory attacks, oh such tri- 
fling excitations as would affect no others than the 
subjects of scrofula. Cold from thin or damp 
clothing, and dirty skin from unclean clothing, are 
just as likely to promote this morbid condition of 
the contained organs of the belly, as any irregu- 
larities or severities of atmosphere : and although 
the contained organs of the chest readily take on 
a diseased action, so as to establish decided pul- 
monary consumption, yet they are second to those 
of the belly in the order of their fatality : and third 
in this order I am disposed to place hydrocepha- 
lus, or watery head. 
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A particular complexion, contour of the fea* 
tures, and colour of the eyes and hair, have been 
very commonly enumerated by medical writers, 
- as the especial characteristics of scrofula : and it 
must be admitted, that these circumstances con- 
stitute a very fair criterion in innumerable in- 
stances. Still, however, there is no particular 
complexion, no cast of countenance, no colour of 
the eyes and hair from the lightest to the very 
darkest, in which I have not seen the disease in 
a greater or less degree of preponderance. No 
causes provoke it more readily than confined or 
impure air, and unwholesome diet. Scrofulous 
children should be made to live upon the sea- 
shore, should be warmly clothed, wholesomely 
fed, and their alvine evacuations duly promoted. 
They should be within doors only to eat and to 
sleep, as long as the weather is good : their diet 
requires especial regulation; for it unfortunately 
happens, that the influence of the disease creates 
in them a propensity for dry salt meats and sa- 
voury dishes, neither of which they should be per- 
mitted even to see. In general their intellect is 
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the most brilliant, and their manners the most in- 
teresting : but it is necessary to be careful that 
their studies are not commensurate with their 
abilities. Adults, suffering from the influence of 
scrofula, should repair to a warm climate, adopt- 
ing a plain though nutritious diet, and promoting 
as far as possible regularity of the stomach and 
bowels. Both children and adults seem frequent- 
ly benefited by chalybeates and mild alkalis: but 
warm clothing and free bodily exercise cannot be 
insisted on too much. 

The teeth furnish very considerable character- 
istics of scrofulous habits. Either they are bad- 
ly formed as to their common outline, their sur- 
faces are corrugated and discoloured ; or, if they 
be well shapen individually, their enamel is very 
thin, and preternaturally white ; and the spaces 
between the teeth are unusually wide. It is a 
wise precaution to observe the teeth of nurses : 
for I should always question the fitness of a wet 
nurse with a bad set of teeth, however other cir- 
cumstances may be in her favour. 

While the effects resulting to bodily health, 
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from extreme degrees of heat in the more south- 
ern, and of cold in the more northern climates, 
have met due attention, I cannot think that the 
variation of temperature under a given latitude, 
is, in general, sufficiently considered as influen- 
cing the animal economy. Cold braces and con- 
stricts the animal fibre; warmth and moisture re- 
lax it : and thus, under the weight of a cold air, 
we are not so sensible of the electricity of the at- 
mosphere as when it is light and moist. The 
physical influence of the seasons needs no com- 
ment. The bilious fever, which is a modification 
of typhus or putrid fever, is so designated because 
it is attended by great discharges of bilious mat- 
ter, either from the stomach by vomiting, or by 
the intestinal canal. It is most apt to occur in 
Great Britain towards the close of autumn, either 
when intense cold suddenly succeeds warm wea- 
ther, or when the air has long remained moist 
and relaxing. Marshy districts are especially 
favourable to it, both in this and warmer climates. 
In the latter it is more commonly fetal ; and oc- 
curs mostly after continued rains, succeeded by 
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isultry heat. Certain circumstances of season ap- 
pear to favour the accession of tetanus in debili- 
tated, or particularly nervous habits, and to mo- 
dify the degree of its influence when established 
by any casual event, as surgical operations, bodily 
injuries, and violent fits of passion, The electric 
state of the atmosphere,, in 4 proportion as it is 
greater or less, acts upon the nervous system, 
which may be regarded as a circulating system of 
electricity in the animal frame; and different de* 
jgrees of atmospheric electricity, which are not 
perceived by us, materially influence the genera) 
health. 

An old prejudice has obtained extensively ia 
this country, especially among the lower classes 
of people, in favour of blood-letting on the acces-> 
sion of spring and autumn, That the variations 
of atmospheric temperature at those seasons are 
the cause of very considerable inconveniences to 
the circulating system, is unquestionable : but 
they are inconveniences which will commonly be 
found to arise from intestinal obstructions from 
thp s^me cause. Wherefore it is more prudent to 
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have recourse to purgative medicines for relief; 
since, although a transient benefit may be experi- 
enced from the loss of blood, still the bowels are 
in want of assistance, and may be expected to 
give occasion to future inconveniences. Blood- 
letting is among the most important and benefi- 
cial media of depletion to the general system : 
but, except in the most urgent cases, I should 
certainly class it, in point of general benefit, 
second to purgative medicines. 

The mischievous effects of fruits upon the ali- 
mentary organs, if inordinately eaten at the sea- 
son in which they become plenty, were adverted 
to in a general way when speaking of fermented 
liquors. The inhabitants of warm climates fre- 
quently incur severe bilious attacks, from indul- 
ging too largely in oranges, limes, and other 
cooling fruits, as they are commonly styled: but 
when used with discrimination, oranges, lemons, 
and limes are invaluable for their antiseptic qua- 
lities; on which account, also, a free supply of 
them is of the highest importance to the inhabi- 
tants of crowded cities. Id this country, how- 
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ever, it seems we know nothing of the genuine 
flavour of an orange, because it is gathered un- 
ripe for importation, and long before the saccha- 
rine principle is sufficiently developed. They 
are seldom fit for use in England much before 
the month of March; and even then, not a par- 
ticle besides the juice should be used by persons 
of weak digestive powers, since Under these cir- 
cumstances, even the soft pulp is indigestible, 
and the juice itself goes into an acetous fermenta- 
tion when used too largely. 

A residence in large and crowded cities, par- 
ticularly if accompanied by indiscrimination with 
respect to food, and inattention to personal and 
domestic cleanliness, disposes the human frame 
to that especial state which favours the accession 
of scorbutic disorders., fevers of a putrescent ten- 
dency, and decided scrofula; and although the 
particular contagion of the plague is not under- 
stood, its ravages, when once established, are 
rendered more extensive by such circumstances, 
The dreadful visitations which Marseilles, for 
example, has from time to time experienced, 
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were undoubtedly aggravated by the unclearili- 
ness of its inhabitants, the insufficient ventilation 
of the houses, the scanty supply of water to them, 
and the filthy state , of the streets. Similar cir- 
cumstances strike every visitor, in some of the 
French towns, to this day, where the police is 
not active in preventing the domestic refuse from 
being thrown into the streets, which it will be 
remembered are oft^n remarkably narrow, while 
the houses are. very high. The immense popu- 
lation of London could not, upon the average* 
enjoy such a fair portion of health as it does, but 
from the circumstances of the great mass of 
buildings of that vast city occupying an inclined 
plane, the ebbing and flowing of the Thames, 
an abundant supply of water to every house, 
and the enforcement of cleansing the streets. 
The constant flux and reflux of rivers, where it 
happens, is of the highest benefit to populous 
manufacturing and commercial towns at large; 
especially when the soil they stand upon is not 
light or gravelly . Those parts of London even, 
which occupy gravelly stations, are more eligible 
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for residence, than those occupying parts of its 
dark and moist beds of clay, which abounds with 
sulphuretted iron. Such soils are always damp, 
and render the lower parts of houses proportion- 
ally so. There can be little doubt, that the site 
of our metropolis, previous to the more recent 
alterations which the face of the globe has expe- 
rienced, was the bottom of a salt-water lake; and 
under a climate very different from that in which 
we now live: for the London clay, as it is desig- 
nated., besides possessing characteristics in itself, 
contains the remains of marine animals; while at 
Highgate, and at Kew> the most unquestionable 
remains of many species of tropical animals, both 
of sea add of land, have been abundantly found. 
I was never so struck with the salubrious influ- 
ence of a dry soil, as at Haarlem, which occu- 
pies a bed of sea-sand amidst the swampy level of 
Holland. While the greater part of the sur- 
rounding country presents very little variety 
either of native or of cultivated vegetables, the 
extraordinary luxuriance of the gardens at 
Haarlem, the cheerful trees of its environs, the 
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better health and animal spirits of its inhabitants, 
all demonstrate (for there is no other evidence 
whatever) that the sand is a convenient and salur- 
tary medium for absorbing the superabundant 
and otherwise unhealthy moisture of the climate, 
and of converting it to the service of vegetation 
whereby its injurious influence on the human 
frame is greatly obviated, if not altogether pre- 
vented. The fruit trees in the gardens and their 
several fruits are more luxuriant, generally, than 
any I have seen in the British dominions, or in 
Prance. The flowers in the open borders are 
equally flourishing, and neither fruits nor flowers 
receive a single particle of manure. Prom thia cir- 
cumstance, too, the culinary vegetables are of in- 
finitely more genuine flavour, and wholesome 
quality, than those which we are jn the habit of 
manuring highly in this country. Compost is 
used at Haarlem for the more rare exotics of the 
conservatories only. 

Should this be thought digression, I apologize 
for it; yet I would be understood as attempting 
to elucidate the influence of soil and of atmo- 
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sphere on the general health. The phenomena 
ef both go hand in hand, and admit of important 
as well as interesting medical and physiological 
speculation : but they are too generally neglected., 
like those primary instruments of the alimentary 
process, which remain to be considered; and 
which being essential to enunciation, in common 
with digestion, have claims on .the attention of 
medical science. Though the teeth perform the 
very first step towards digestion which our aliment 
requires, I have reserved my particular ideas con- 
cerning them to this period, with the hope of 
enhancing that attention which they justly merit 
as alimentary organs, independently of other at-* 
tributes. 
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CHAPTER XXIII. * 

OF THE SALIVA, AND THE INFLUENCE IT IS CA- 
PABLE OF EXERTING ON THE TEETH— CLASSI- 
FICATION AND GENERAL DISTINCTIONS OF THE 
TEETH. 

Having shown that all the glandular secretions 
of the body may become disordered from the in* 
fluence of the stomach and alimentary viscera, 
few observations remain to be offered on the 
physical qualities of the saliva, since those, as well 
as the glands provided by nature for its secretion, 
have already been considered. 

The saliva may become vitiated, not only 
where the habits of the patient furnish more than 
sufficient cause to account for it, but from un- 
fortunate peculiarities of constitution, which pru- 
dence and temperance are insufficient to avert. 
It may therefore be concluded, that this fluid is 
capable of exerting various kinds of morbid in- 
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fluence; and on no objects more generally than 
the teeth. Modified altogether as to its chemical 
properties, by the state of the stomach, it must 
exert a corresponding influence upon the objects 
on which it is perpetually at liberty to act; for in 
the same manner as the stones on the sea shore 
harbour weeds and slime from the ebbing and 
flowing of the tide, the teeth furnish attraction 
pud lodgement, for those particles of earthy mat- 
ter, which the saliva holds in solution, and which 
also, in the form of vapour and of vitiated mucus, 
arise from the stomach and organs of deglutition, 
lodge upon the tongue, and are perpetually car- 
ried to the surfaces of the teeth by this more 
watery fluid. That acrimonious earthy matter, 
known by the name of tartar, is no other than a 
condensation of the vitiated coating of the tongue, 
which no person can be too careful to remove by 
scraping every morning and evening at least, 
and by washing the mouth plentifully with water 
after every meal; but the wisest precaution is to 
prevent redundant accumulation, by observing a 
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temperate and wholesome diet, by due bodily ex- 
ercise, and by occasionally assisting the action of 
the bowels with aperient medicines. 

The dark coloured and ill conditioned matter 
which, in the course of fevers; spreads over th* 
tongue, dhd encrusts the teeth in so short a space 
of time, evidently comes from the stomach, by 
the secreting surface of which it seems to be 
chiefly produced, its colour and character being 
modified by the admixture of matter from other 
sources, as disordered bile from the liver, dis- 
ordered salivary fluid from the pancreas, and 
mucus from the secerning membrane of the first 
intestine, all of which, it will be remembered, 
have an intimate communication with the sto- 
mach. Nothing tends more readily to promote 
the accretion of tartar, than the abuse of fer- 
mented liquors. 

Disorders of the throat also, for example ul- 
cers, have great influence on the saliva. In 
short, the causes which may influence an altera- 
tion of its healthful qualities are too numerous tft 
be adduced in the present instance. In adverting; 
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however, to its effects upon the teeth ; while it is 
remarked, that the second and third double teeth 
are generally the earliest to decay, it may be re- 
membered, that the salivary duct terminates in 
the upper jaw very near them/ and is capable of 
acting even more on the corresponding surfaces 
of those below. > 
To establish the cause of decay in the teeth, 
various theories have been formed/ each having 
been contended for by its projector/ with a vehe^ 
mence which naturally attaches to the idea of 
novelty, and a confidence which the nature of 
certain facts would appear to warrant:, but cases 
are too numerous which invalidate the most 
k plausible, and annihilate the most ingenious, 
showing the attentive observer, that the cause 
must be different in its origin, although its effects 
be similar. 

The pain called tooth-ache, and which Galen 
very properly considered the most cruel and 
grievous of all pains that are not mortal, seems 
clearly to be occasioned by decayed portions of 
bone, no matter how minute/ acting by contact 
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0% the nerves of the teeth : and I firmly believe 
the pain is never felt until the caries, which al- 
ways proceeds from without inwards, has actually 
met a branch of nerve. 

No species of animal matter, in a state of de- 
cay, is so offensive, to the vitality of the adjoining 
substance, whether nerve, or muscle, or mem- 
brane, or any part or portion of the living body, 
as decayed bone. How very small a portion of 
decayed bone in a tooth, is capable not only of 
causing the most agonizing pains, but also of 
communicating a foetor to the breath, is incon- 
ceivable by those who have not pursued the in- 
quiry with minuteness : and this offensive matter, 
when it thus has an opportunity of acting, com- 
municates, through the medium of the nerves, a 
sympathetic pain to other teeth which are per- 
fectly sound. 

The accession of salivary moisture to the de- 
cayed portion of bone, increases its baneful in- 
fluence; while the air of the atmosphere, pene- 
trating its dilapidated structure, is equally active 
upon the nerve. In consideration of the influ- 

it 
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ence of the saliva, it should be the first object of 
a careful dentist, when he is about to repair a 
disordered tooth, to see the cavity free from the 
slightest moisture before he introduces the gold, 
or whatever metal it is to be stopped with ; and 
if these substances be not of a perfectly dense and 
impervious texture, and so forced as to prevent 
the admission of the least air or fluid, little bene- 
fit is to be expected from its introduction, which 
circumstance shows strikingly the influence of 
saliva in causing pain of the teeth; and I am con- 
fident it is far more powerful in this respect, than 
the air of the atmosphere; for the subject of 
tooth-ache is as often wakened out of sleep by a 
sudden attack of acute pain in a warm bed-room,, 
as in the open air of winter ; and he very com- 
monly finds at this time, that by having lain on 
that side of the face where the faulty tooth exists, 
he has given the saliva an opportunity of collect- 
ing largely upon it. Although it appears that 
other metals are sometimes considered more eli- 
gible by dentists for filling the cavities of decay- 
ing teeth, gold and platinum are the only two of 
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which I can strictly approve* because they are the 
only metals which are not likely to become oxi- 
dated by the saliva; whereas the inferior ones are 
soon acted on in that way, and accordingly re- 
quire changing from time to time. 

Before I proceed further, it seems expedient to 
introduce the following brief notice of the gene- 
ral characters and classification of the teeth. 

With respect to the external characters of a 
tooth, it is usual to distinguish its crown or body, 
which is situated without the gum, and covered 
with enamel; the cervix or neck, which is an 
annular depression for the more firm adhesion 
of the gum around it; and the fang or fangs, 
for the reception of which the maxillary bones 
are furnished with sockets called alveoli, or al- 
veolar processes. The fangs or roots are of a 
conical figure, and have no enamel; a protection 
which the crown requires by reason of its expo- 
sure to the action of extraneous matter, and which 
disappears on the neck. They are, however, co* 
vered with a vafecular membrane, continued from 
that which lines their sockets, and Which is re- 
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fleeted from the gum. The fangs are hollow, for 
the transmission of blood-vessels and nerves,, per- 
haps also absorbents (which together constitute 
what is called the pulp), to the body of the tooth : 
but while the blood-vessels and nerves are as 
distinctly characterized in these organs as in any 
other part of the body, the absorbents are so mi- 
nute as to elude detection, although circum- 
stances., as will hereafter appear, seem to warrant 
the idea of their presence being necessary for 
natural as well as diseased operations. 

Of the sixteen teeth in each jaw, the following 1 
are the usual distinctions, beginning from the 
central interstice, and reckoning back towards 
the ear, viz. 

Two incisor es, or cutting-teeth, which have 
been called also lactei or milk-teeth ; risorii, 
from their being conspicuous in laughing ; di- 
chasteres to divide), from their office x>£ 

dividing the food ; and ctenes (ctenes a comb 
or rake), because, when, badly formed and ar- 
ranged, they sometimes resemble the teeth of a 
rake. The incisores are of a regular wedge-like 
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figure, of which the front surface is convex, the 
back concave. They become gradually thicken- 
ed towards the fang, which is single ; and the 
enamel is thin and transparent on their sides. 

The next tooth, or cuspidatus, was so named 
by Mr. Hunter from its pointed figure (ctispis a 
point). It is very commonly called caninus or 
dog-tooth; and eye-tooth, because the fang points 
towards the eye ; and, when longer than usual, 
approaches considerably towards the orbit. This 
fang is also more prominent than any other; arid 
from its having very much the character of a pil- 
lar at the sides of the mouth, Varro and Pliny 
distinguished the tooth by the term columellaris 
(columella, the diminutive of columna a pillar). 
The corresponding teeth of the lower jaw have 
further been distinguished by the term angular, 
from their situation with respect to the angles of 
the mouth, as if its supporters ; but from the 
•thickness of the maxillary bone, the columnar fi- 
gure is not so remarkable as in the upper jaw. 

Before the days of Mr. Hunter, the five re- 
maining teeth were merely distinguished as mo- 
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lares or grinders (mola a mill) ; their chief office 
being to grind or comminute the food. The test, 
however, is to be excepted, which, although its 
office differs not from that of the other molarecr, 
seems to haye been called the wise or wisdom- 
tooth from very remote times, a& it does not usu- 
ally appear until the mind is considerably ma- 
tured. 

The two teeth next the cuspidatus were very 
properly named by Mr. Hunter bicuspides 01 
bicuspidati (bis twice, cuspis a point), since each 
forms its body into two sharp points. They con* 
stitute a sort of forceps for holding the food. The 
feng has a furrow, and slightly divaricated point, 
so as to give an idea of two fangs united. The 
enamel is thinner on the sides of these teeth than 
on any part of the others. 

The five last-mentioned teeth, from their hav- 
ing single fengs, have also been called gomphioi 
(yoptpog a nail), as resembling nails driven into 
a wall or other substance. The three remaining 
teeth are strictly molares or grinders. The mo- 
lares have been called also momisci (from poufjios 
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a blemish), because tartar so commonly accretes 
upon their necks, and other extraneous matter 
upon their lateral converging surfaces ; for they 
are too generally neglected from not being con- 
spicuous, although they require more attentioh 
than the rest, not only from their remote station 
and protuberances of surface, but from their vici- 
nity to the salivary duct. The prowns of the mo- 
lares are broad, each forming the surface of its 
base into protuberances or points, commonly five 
in number, the better to effect its mechanical 
office. The whole enamel is generally thinner 
than that of the other teeth. The fangs divari- 
cate very considerably, and the sockets have par- 
titions precisely corresponding with them. The 
divarication is most considerable in those of the 
upper jaw, on account of the resistance opposed 
to them in a growing state by the base of the 
maxillary sinus. They are most commonly two, 
frequently three in number, particularly in the 
first molaris of the upper jaw. Sometimes there 
are four fangs. Though the roots of the molares 
do not generally run to a great depth, they are 
by no means rarely found to do so, particularly in 
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the lower jaw. Where two fangs only occur, one ' 
inclines forwards, the other backwards, exhibit- 
ing flattened surfaces in those directions. Where 
three occur, two generally incline outwards, and 
one. inwards, which is larger and rounder than 
the other two. 

The dens sapientue or sapiens, the third and 
last molaris, is more uncertain in its general cha- 
racters than the other two. It has commonly two. 
fangs, sometimes three, frequently only one, 
which i&Jarge, and exhibits traces of two or three 
blending into a common body, sometimes giving 
an idea of the membrane having plaited itself for 
want of room to expand. The fangs of the mo- 
lares have sometimes curvatures, which render 
their extraction not only difficult, but sometimes 
followed by very grievous consequences. Al- 
though the inclination of the teeth varies much 
in different subjects, it may be well to bear in 
mind that the fangs of the molares are most apt 
to spread in the upper jaw, while the inclination 
of the crown is mostly perpendicular. The lower 
molares have commonly a considerable inclination 
inwards. 
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CHAPTER XXIV. 

OF THE NATURAL HISTORY OP THE TEETH — AND 
OF DENTITION. 

The earliest peHod from which the rudiments 
of the teeth can be traced, is about the fourth 
month of the foetus, when small substances of a 
pulpy character may be seen to proceed inwards 
from the gums, arranging themselves in those 
groove-like depressions of the jaws which after- 
wards become their sockets. The pulp is capa- 
ble of being separated in a common mass, and its 
high vascularity demonstrated by a fine injection. 
It is: also observable, that each gelatinous rudi- 
ment is already contained in a capsule, which 
gradually assumes the more particular figure of 
the individual tooth, the completion of which 
for the service of life, seems to occupy about 
twelve months, since somewhat about the seventh 
month after birth is the period when the first 
teeth, in most instances, appear. These are 
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thinner than any of the others; and those which 
gradually unfold themselves afterwards, are pro- 
gressively more thick backwards. Consequently 
more time is required for their perfection. 

The substances which constitute a tooth are 
known to every one by the four general distinc- 
tions of enamel, membrane, bone, and pulp. 

The blood-vessels of the teeth are supplied by 
ihe internal maxillary branches of each jaw. 
From the fourth month of the foetus to nearly its 
sixth, the capsule of the tooth gradually enlarges,, 
and, together with the gelatinous mass within, 
acquires vascularity and firmness. About this 
time, the first traces of an earthy deposit are 
visible, beginning on the parts destined for its 
cutting edge, or for the protuberances of its 
grinding surface. It is a crystalline arrange- 
ment, and seems to take place in successive layers 
after the manner of water into ice; for the earthy 
matter radiates from central spots, and thus the 
radii proceeding to meet each other, and uniting 
with gelatinous matter, those horizontal kminc 
of bone are constituted one after another, which 
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may be dearly seen in the tooth to form its chief 
substance, and which separate themselves di- 
stinctly in disease. They are of the same net-like 
structure as the large bones, which character 
seems the result of a similar crystallization. 

Crystalline substances of all descriptions pos- 
sess a geometrical figure by which they may be 
identified; and wherever the process of crystalli- 
zation radiates in spicuke from a centre, it witt 
be found to be prismatic, the characteristic figure 
being imperfect in proportion as it is rapid or 
disturbed, as in the instance of water into ice, 
and perfect, as it takes place slowly and steadily* 
Natural phosphate of lime in the mineral king- 
dom crystallizes in six-sided prisms, and no figure 
seems more calculated to force the gelatine of 
bone, when uniting with it, into that cancellated 
structure, which, under a magnifying power, is 
as evident in the delicate laminae of the teeth, as 
in the largest bones of the body: and further, no 
figure seems better suited than the prismatic, 
under all its various modifications, to a laminated 
arrangement. (Plate II. fig. I.) 
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It appears by analysis, that a very small portion 
of carbonate of lime is concerned with the phos- 
phate, in constituting the bony substance of 
leeth ; and as it is well known that crystalline 
configuration is altered and modified by a very 
insignificant combination of any matter of a dif- 
ferent nature i from its own, the carbonate may 
materially influence the irregularity of the phos- 
phate of lime in modelling the cancelli of bone. 

Moreover, the ultimate particles of crystalline 
bodies arrange themselves under secondary figures, 
different from that under which they appear in 
the aggregate, their faces or plane surfaces being 
precisely adapted for cohesion. The six-sided 
prism, for example, which is the figure of natu- 
rally crystallized phosphate of lime, and the 
rhomb, which is the standard figure of the car- 
bonate, may both be constituted of tetrahedrons. 
The tetrahedron, as its name implies (rsTpoc four 
elpov a surface), exhibits four faces, each of which 
is an equilateral triangle; and the partial disin- 
tegration of these bodies may be another means 
of influencing the irregularity of the cancellated 
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structure. (Plate II. figs. 2, 3, and 4.) Not- 
withstanding these ideas with respect to the 
bones in general are gratuitous, I have twice 
seen a group of perfect tetrahedral crystals in the 
diseased cavities of originally well organized, 
teeth (Plate II. fig. 5) : and although after bone 
has been steeped in an acid, the cartilaginous 
remains of the cancelli resemble the structure of 
the cellular tissue, the filaments which constitute 
it are not hollow like those of the cellular tissue - 
and this difference in organization alone seems 
to support the idea that it is by prismatic cry- 
stalline arrangements the indurating matter of in- 
cipient bone is directed into a cancellated figure. 

The degree of mechanical pressure, which 
bone and enamel receive from the surrounding 
soft solids in the progress of their formation, is 
every way favourable to the approximation and 
cohesion of crystalline particles. 

No animal substance exhibits a higher degree 
of minute vascularity, than the membrane of a 
tooth when successfully injected. It is formed of 
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two layers, which are divisible, each layer being* 
demonstrably vascular. 

The vessels having furnished their earthy de- 
posit to die bone of the tooth, next employ them- 
selves, while it is yet incomplete, in the deposi- 
tion of its enamel, which is barely observable at 
birth: and hence the providence of nature, in re- 
tarding the passage of the teeth through the gums, 
until this covering is duly fitted for protecting 
their vital organization. 

The enamel of teeth is the most dense, hard, 
and durable substance of the animal machine. 
Accordingly its crystalline particles are the most 
minute, and their configuration the most obscure ; 
the density of all substances being proportioned 
to the fineness of their constituent particles; their 
hardness, to the cohesion of them ; so that the 
mbre refined the particles, and the more firmly 
they cohere, the less subject is the substance to 
mechanical alteration or compression. Thus, 
where a substance is of extremely fine texture, 
the crystalline configuration under which it ar- 
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ranges itself, becomes totally obliterated when* it 
is finally condensed. The diamond, for example, 
is familiar to every one, as possessing a more re- 
fined texture than any other natural object of the 
mineral kingdom. Yet, notwithstanding a lapi- 
dary may select a diamond in its unpolished state, 
or a portion in its polished state, which he feels 
confident may be worked without any danger of 
its breaking, because no sort of blemish is otyserv* 
able, he sometimes finds himself disappointed 
after a prosperous progress, by its cracking sud- 
denly in a direction which he could not have ex- 
pected: and this circumstance applies still more 
particularly to the other first rate gems of the 
finest texture. The cause of this accidental 
fracture depends wholly and solely on the figure 
under which the constituent particles first arrange 
themselves by the laws of attraction: and after a 
manner precisely similar, the enamel of the tfeeth 
seems to arrange itself, and to be subject to simi- 
lar disintegration from certain causes. When 
finally condensed, its texture is exquisitely 
smooth and even, and remains so until tl\e ac? 
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cession of some decomposing agent, or some 
mechanical force, causes it to crack; when, just 
after the manner of extraneous minerals, the 
blemish takes place in the direction of the cry- 
stallization, or the decomposition on a spot where 
its cohesion is the least powerful. 

My considerations of this subject have led me 
to the following conclusions: and in projecting 
the scheme, I acknowledge with gratitude the • 
obliging conference of Mr. Sowerby, whose la- 
bours have contributed so largely to the illustra- 
tion of crystallography, as well as of natural 
knowledge in general. 

The constituent particles of enamel appear 
first to collect into globular molecules,: which 
progressively form themselves into rhombs, and: 
finally into prisms; each globular aggregation of 
particles seems to move in succession, from the 
neck of the tooth over t^ie body, one pushing 
forward another, until the congeries meeting at 
a common centre, that of each respective surface 
opposes a resistance to the other. Thus, by a 
propelling force from the neck of the tooth, they 
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meet a transverse and a longitudinal resistance, 
wKereby each globular molecule being pressed 
accordingly, a series of rhombs is constituted; 
and the rhombs, taken in the aggregate, longi- 
tudinally, make four-sided prisms. The rhom* 
boidal figure further favours the curvilinear con- 
tour of the tooth, and accommodates itself to the 
particular character of the crown of each, which 
circumstances are illustrated in the second plate, 
figures 6 to 11/ 

The natural crystal of carbonate of lime is a 
rhomb ; and another of its most common habits 
is that of forming stalactites. The formation of 
stalactites is so simple as to be intelligible by the 
commonest observer. They are abundant in the 
cavities of limestone rocks, and other situations 
where Kme is duly supplied with moisture, A 
spherule of water impregnated with lime, proceed- 
ing slowly from the roof, does not readily acquire 
a sufficient weight to bring it to the ground. 
Thus certain particles of lime attracted from the 
roof furnish the basis of the stalactite, and by re- 
petition of the process a long cylindrical body i& 
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formed, after the manner of an icicle; and where 
several of these pendulous bodies are in close 
contact, and imperfectly formed, a transverse wavy 
character is observable (Plate II. fig. 12). In the 
same manner, where the crystalline arrangement 
of the enamel of a tooth has not taken place un- 
der favourable circumstances, a similar waviness 
of its surface is evident (Plate II. fig. 13). 

Although a sheet of ice is amorphous, the pre- 
vailing angles, which are formed by its first spicu- 
le are 60 and 120 degrees: and under a magnify- 
ing power, the interior of a hollow icicle exhibits 
elegant crystallisations of three-sided and six- 
sided prisms. The crystallization of snow is more 
generally perfect than that of ice ; each flake con- 
sisting of a vast number of star-like crystals, the 
most prevailing of which are figured in the second 
plate (Nos. 14, 15, 16): but there are still other 
modifications of the star, each of which is also 
hexagonal. It seems probable that the molecules 
which constitute the prisms of ice, the flattened 
stars of snow, and the octahedrons of hail, are all 
tetrahedrons : and these several configurations 
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of pure water appeared to me worthy of being 
adduced as exemplifying thfe laws of crystalliza- 
tion, which one of the most familiar natural 
objects must obey in common with solid minerals. 
The enamel of the newly developed teeth of 
children, and particularly that of the second or 
permanent set, vefy commonly Exhibits a trans- 
verse and longitudinal series of lines, which I am 
disposed to regard Us a valid testimony of the na- 
tural arrangement I have attempted to explain. 

The enamel has no sort of connexion with the 
living powers of the tooth, as may be seen satis- 
factorily in the teeth of young animals which have 
been injected with colouring matter soon after its 
completion, It is no other than a species of ar- 
mature, precisely corresponding with the shells 
of crustaceous animals, some of which forsake 
them at certain periods and form new ones, while 
others alter the forms of them altogether, — 
plainly showing that the substance is inorganic. 
The extra-vital nature of the shells of marine 
animals has been folly demonstrated by Mr. Car- 
lisle in his physiological lectures before the Col- 
s2 
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lege of Surgeons, and in tracts which he has 
published in the philosophical journals., 

Shells- are of more glossy, firm, compact, and 
refined texture, in proportion as they are supplied 
with animal gluten or gelatine. In this respect, 
also, the enamel of teeth resembles them. Its 
earliest deposition, which takes {dace on the 
crown, is soft, earthy, seemingly amorphous, and 
easily scraped off : but, combining with animal 
gluten, it soon becomes firm, and assumes its 
crystalline character, the striated appearance of 
which is constituted, according to the views which 
have been offered, by a series of prisms. By the 
gelatinous moisture which the enamel so constant- 
ly receives from the substance of the gum, and 
which so abundantly lubricates its surface during 
the progress of its formation, it has the glossiness 
and evenness of texture which porcellaneous shells, 
for example, the Cyprea, so commonly exhibit 
from a similar abundance of mucilage. But 
where gelatinous matter is not duly supplied, as 
is often the case in unhealthy subjects, the ena- 
mel fails of gloss, density, and smoothness of tex- 
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ture. An insufficiency of gelatinous moisture 
seems also to influence a corrugation of the mem- 
brane, and sufficiently to account for those de 7 
pressions and general unevenness of surface, as 
well as the notch-like edges which bad teeth so 
commonly exhibit. 

Of the larger proportion of animal gluten, 
which enamel contains above bone, an additional 
proof is furnished by the horny appearance of it 
in old age, at which time the bones become par- 
ticularly brittle from the decreased vigour of the 
circulating system, and deficiency of gelatinous 
fluid. In advanced age, top, the cavities of the 
fangs contract, and thus destroying the vital or- 
gans of the pulp, and cutting off their communi- 
cation with the more powerful ones which have 
hitherto supported them, the teeth fall out; since 
the gums alone have not long the power of hold- 
ing them by that flimsy membrane which they 
furnish to line the sockets and cover the fangs. 
This circumstance also shows why old people are 
not affected with tooth-ache; for the contraction 



262 NATURAL HISTORY OF THE TEETH. 

of the fang around the nerve may cut off its sen- 
sitive communication with the body of the tooth, 
long before the minute ramifications of the blood- 
vessels of its membrane so far give way as to 
loosen it. The languor of the circulation, too, 
accounts for the general disposition of the gums 
to recede from the teeth at this time of life, be- 
cause the capillary vessels which crowd their sub- 
stance are terminal, 

The striated crystalline arrangement of the 
enamel, according to the closest analogies, must 
be prismatic, and the crystallization of its in- 
tegrant molecules rhpmboidal. Cracks of the 
enamel seem to support the idea of a prismatic 
arrangement, for they are always perpendicular 
in the direction of its striae. Fractures of the 
enamel are always angular or diagonal, and the 
aggregation of rhombojdal molecules seems to fa- 
vour this direction of the fracture; for if the pris- 
matic striae, which may be observed to place 
themselves longitudinally when the enamel first 
appears, had not a secondary arrangement qf 



NATURAL HISTORY OF THE TEETH. 263 

their integrant molecules, fractures, like cracks, 
would commonly take place longitudinally, and 
but rarely, if ever, diagonally. 

It will be necessary to bear in mind these views 
of crystalline arrangement, on arriving at the ob- 
servations which are about to be offered on the 
subject of caries. 

All earthy bodies, not only of strict crystal- 
line figure and substance, but even where an ap- 
proach to it is observable, fracture at angles which 
are eminently characteristic of their chemical 
composition, and capable of being amply demon- 
strated. 

Bone has a great advantage over enamel in 
its communication with the circulating system, 
whereby its gelatine is constantly preserved in a 
certain degree of moisture ; whereas enamel, 
when once perfected, is dismissed from all con- 
nexion with the vascular system, Hence analy- 
sis demonstrates the presence of a considerable 
proportion of gelatine in bone, whilst in enamel 
it is now inconsiderable, although during its pro- 
gressive deposition aa abundant. The. bony part 
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of a tooth continue* to grow, and lengthens its 
fang long after the enamel is completed. The 
most refined enan al is unfortunately most readily 
acted on by external causes ; and teeth of the 
most perfect internal 'organization, suffer also 
most readily and most acutely from the ravages 
of decay. 

The nerve and blood-vessels of a tooth are 
comprehended under the indefinite term of its 
pulp, and which must have originated from a 
very superficial examination of those objects. 
That % the. nerve and blood-vessels are accom- 
panied by an absorbent branch, analogy warrants 
the fullest confidence; for such must be required 
not only for exhausting the fangs of the tempo- 
rary teeth, but for certain effects of disease, for 
example, what is called ulceration of a tooth. 
But that the idea should be opposed by some 
physiologists,, is no matter of wonder, when it is 
remembered, that there are those who deny that 
the teeth are furnished with nerves. It is impos- 
sible that such persons can ever have examined 
the substance of a tooth with common attention; 



NATURAL HJSTORY OF THE TEETH. 365 

fur in well organized teeth, the nerve and its 
ramifications are as well characterised as the 
optic nerve itself, on its egress from the brain. 
The branches of each individual nerve ramify 
throughout the bony substance of the tooth, and 
terminate on its membrane; whence it is, that 
the enamel itself, in severe attacks of tooth-ache, 
often seems acutely sensible at particular points. 
The influence of the nervous system at large up- 
on the teeth, shows itself in the change of colour 
which they experience, from the sudden influence 
of mental agitation, when from a clear white 
they become of a dull brownish or greyish hue, 
which recedes like the iridescent tints of pearly 
shells and similar animal substances, the natural 
whiteness being perfectly restored when tran- 
quillity is re-established. By what influence are 
our teeth "set on edge/' according to common 
language, if it be not by the intervention of 
nerves? 

The distress and inconvenience which children 
suffer in cutting their teeth, have been the oc- 
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casion of many mistaken ideas concerning the 
.process. 

. Dentition of itself cannot be called a disease, 
because it is a regular operation of nature; but 
the degree of irritation which necessarily attends 
it is sufficient to excite such disorders as a child, 
by its peculiar habit, is most prone to; those of 
full habits being affected with inflammatory forms 
of fever, which, without proper, care, a re. apt to 
take on an alarming character, but which, com- 
monly yield to a cooling and laxative regimen ; 
while those of weak and rickety constitutions are 
affected by ill-conditioned secretions of the sto- 
mach, which are readily; relieved by the judi-^ 
cious administration of such purgatives as are 
best adapted to their age and habits. 

Herbivorous quadrupeds require neither a 
stem of coral nor the vague nostrum of an ano- 
dyne necklace, because they take not such food 
into their stomachs as can exert a baneful in- 
fluence, nor do their mothers impart any to their 
milk by their simple matters of aliment. In nine 
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instances out of ten, the stomachs of infants at 
the breast become disordered from the improper 
food, drink, and clothing of the mother, rather 
than from any natural infirmity of their own. 

The practice of furnishing children with a stem 
of coral is of great antiquity, and seems to have 
originated in a superstition which obtained very 
extensively among the Romans, that coral was a 
charm against the "evil eye/' by which may be 
understood witchcraft: and although superstitions 
concerning the evil eye exist to the present time 
in this country, the coral seems only to be made 
account of by nurses, for rubbing the gums, It 
was, however,, the amulet of the Roman children : 
and it seems likely that the bells were first added, 
from an idea more weighty than that of their 
supplying a toy. It may be argued, from the 
continual propensity of infants to griaw while 
leething, that nature points out the utility of some- 
thing to compress the gum. A piece of fresh 
liquorice root answers this purpose, without se- 
verely bruising: and its juice is wholesome, and 
agreeable to the child, 
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Pot the relief of that irritation which neces- 
sarily attends the process of teething, nature,, 
with her usual beneficence and simplicity, has 
sufficiently provided, in the increased secretion 
and discharge of saliva, and in the looseness of 
the bowels, which every one is aware may be ex- 
pected to occur, and the checking of which is 
unwise in the highest degree. 

If th# relaxation be such as to become un- 
usually troublesome, let a purgative be admini- 
stered, to clear effectually that disordered secre- 
tion of the mucous membrane of the stomach and 
intestines, which occasions it; for as long as dis- 
ordered secretions exist, even in small quantity, 
the griping uneasiness and looseness must not be 
expected to subside. If sedatives be afterwards 
thought expedient, they should be used with the 
greatest caution. 
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CHAPTER XXV 

OF CARIES OR. DECAY OF THE TEETH, AND ITS 
CAUSES — SUMMARY OF THE AUTHOR'S PARTI- 
CULAR IDEAS CONCERNING THEIR STRUCTURE 
AND DISORDERS. 

The theories concerning the cause of decay in 
the teeth, which seem to have met most attention, 
are those referring it to an undue degree of com- 
pression exerted by the irlateral surfaces on each, 
other, and to a putrefactive fermentation of ex- 
traneous matter lodging in their interstices. The 
former has been ably set forth by Mr. Bell of St. 
Thomas's Hospital, in the Medico-Chirurgical 
Transactions: the latter was published about two 
years ago by Mr. Parmly. 

When the gradual expansion of the bodies of 
the teeth is considered; it is evident that an un- 
due approximation of their lateral surfaces is 
likely to take place, so as to become capable of 
exerting a morbid influence ; and that the parts 
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which form so close a contact, are not only ren- 
dered a medium for retaining small relics of food, 
but also for the deposition of vitiated mucus and 
saliva. 

The two theories conjoined, appear to account 
for the most frequent forms of decay, but by no 
means for every form of it. 

If there be no other cause of caries than these, 
how do teeth become affected with the disease, 
where there has not been the slightest approxima- 
tion of their lateral surfaces, where no foreign 
matter can possibly have lodged, and where, by 
constant attention, no particle of tartar has been 
permitted to accrete? Yet under every circum- 
stance of care on the part of the possessor, and 
every precaution which art, ingenuity, and ex- 
perience can suggest, the most healthy-looking 
teeth do become carious from their outer surfaces^ 
whether they be front teeth or back, — no matter 
how refined and perfect the surface, — the disease 
beginning with a small depressed spot, and pro- 
ceeding inwards without discolouring the enamel r 
but as the absorption of the enamel advances 
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(and it would seem a partial decomposition of this 
substance takes place previous to its absorption) 
the bone becomes exposed; and if not at first 
materially discoloured, it darkens as the decay 
proceeds, exhibiting clearly its laminated ar- 
rangement. Besides this, instances are no where 
wanting, of the lower plane surfaces of the 
grinding teeth of the upper jaw evincing the first 
traces of decay, under circumstances similar to 
the preceding, viz. where by reason of ample 
interstitial spaces with respect to the adjoining 
teeth, no pressure can possibly have been ex- 
erted on the sides of the diseased tooth, or Qp- 
portunity have been furnished for the deposition 
of extraneous matter; and where, also, extreme 
care has been observed to prevent accretions : and 
even- if this had not been the case, it is by no 
means easy to imagine, how any sort of substance 
can have lodged upon the broad, and comparav 
tively level, under surface of a large grinding- 
tooth, attacking only its central part, and thence 
proceeding inwards. This instance, however, is 
not so distressing as the last; because, if the 
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mischief he detected in tolerable season, the sim- 
ple operation of clearing "out the carious portion, 
and stopping the cavity with gold, may remedy 
the evil for life, if subsequent attention be ob- 
served: but the former calamity, namely the 
denudation of the outer surfaces of the flat teeth, 
defies, alike, all attempts at repairing its ravages, 
as well as arresting its incipient influence. 

By the observations which have already been 
offered, it wiD be inferred, that I conceive defcay 
of the teeth to be various, in its kind but not in 
its- cause: ttyat the process is chemical, and alto- 
gether influenced by the operation of Ihe sto- 
mach and its contents, as well as that of certain 
matter* of aliment, which have an opportunity of 
acting as soon as they are taken into the mouth ; 
for example, crudities in the shape of unripe 
fruits, fermented liquors, mineral acids, and nu- 
merous kinds of trash, whether solid or fluid; 
which the recollection of most persons must tax 
them with indulging in; or, where this is not the 
case, an unfortunate state of the digestive organs 
dependent on peculiarity of constitution, and, in 
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some instances, on continued distress of mind : 
for, in either, the various natural secretions may 
become disordered beyond any remedy of the 
medical art. 

* Whatever promotes acidity of the stomach, 
promotes also a morbid condition of the teeth. 

When caries has once established itself, its tor^ 
tures are readily called into action by various in- 
centives, which it is unnecessary jto enumerate, 
and none so frequently as cold and rheumatism. ; 

Where the lateral surfaces of the teeth first 
become affected, the theory of putrefactive fer- 
mentation on the enamel seems every where to 
hold good, jointly with that of compression ; for 
all the surfaces of the side and back teeth have a 
degree of irregularity, favourable to their en- 
croachment upon each other, which, in the course 
of their protrusion, is no where so much exerted 
as on the side3, in consequence of their sac-like 
figure ; and the crystalline arrangement of the 
enamel, which I have attempted to explain, is 
highly favourable to the disintegration of its sub- 
stance by mechanical pressure, as well as by che- 
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mical agents. Thus such points or irregularities 
as come in close contact, afford opportunities not 
only for the lodgement of minute relics of food, 
but also for the deposition of vitiated mucus and 
of earthy matter from the saliva,; so that when 
once the enamel has become decomposed, these 
insidious agents undermine the tooth on which 
the greatest degree of force has been exerted by 
its neighbour; and as soon as the caries has gone 
so far through the bone as to meet its nenre, and 
liot before., the pain of tooth-ache becomes esta- 
blished: for, jls I have ventured to advance that 
it is the irritation of decayed bone upon the nerve 
of the tooth that is the exciting cause of this ma- 
lady, the reason is evident why caries may, for so 
long a time as it commonly does, escape the ob- 
servation of the sufferer. Further, when it is re- 
membered that in some subjects the ramifications 
of the main nerve are inconsiderable, while in 
others they are both minute and numerous even 
between the membrane of the bone and the ena- 
mel, it is easy to account for the extraordinary 
pain which a tooth has occasioned, when only a 
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very small spot of it appears to be decay ed, whilst 
another infinitely more decayed has not been 
painful either so long or so violently. These dif- 
ferent appearances of teeth, after they have been 
extracted, are often a matter of surprise with 
those who have not investigated their structure ; 
but sufficiently evident to those who have. 

Where caries attacks the broad under surfaces 
of the upper teeth, it first shows itself at some 
point of contraction inwards, near about the mid* 
die : and whan it is remembered that the teeth 
first arrange themselves individually after the 
manner of sacculi or little bags, it is not difficult 
to conceive that the indurating matter which they 
subsequently receive by degrees, may, in the 
course of its arrangement, cause contractions of 
the still yielding membranous sac in its base, to 
a depth greater than that of the usual natural de- 
pressions, and that those points of contraction 
being of less firm and solid texture than the rest 
of the enamel, it is there more liable to decompo- 
sition by the constant accession of acrid saliva 
and various other agents ; and that from such 

t2 
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points the caries accordingly proceeds inwards. 
In like manner, it would appear to my apprehen- 
sion, the denudation of the front surfaces of the 
incisores and cuspidati may be accounted for ; in 
which instance, by a trifling failure of cohesive 
property in the crystalline particles of the enamel, 
an opportunity is given to such fluids as are ca- 
pable of exerting a decomposing influence, to act 
upon a spot which is at first so minute as to elude 
observation, until, the evil having established it- 
self, the effects of it begin rapidly to unfold them- 
selves. Thus, the enamel having once given way,, 
a process similar to the ulceration of the soft so- 
lids attacks the bone of the tooth. 

If the enamel of a tooth be steeped in a weak 
acid, it falls into powder: and such is the appear- 
ance of faulty portions removed by ordinary ope- 
rations on the teeth, since diseased action destroys 
altogether the crystalline configuration : and it 
is evident that acrid saliva may gradually cor- 
rode an imperceptibly minute defect to a great 
extent. 

If the bone of teeth be steeped in a weak acid, 
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a soft pulpy substance remains, which is no other 
than the cartilaginous substance of it3 lamellae, 
and a modification of what is evinced by the 
largest bones of the animal frame, when submit- 
ted to similar experiment. 

While we lament, with too much reason, that 
human ingenuity has not yet devised any means 
of obviating or repairing these grievous and pain- 
ful ravages, and that nature has not endued us 
with powers to direct, at pleasure, the secretion 
of earthy matter to any particular spot for a simi- 
lar purpose, we have a most humiliating reflec- 
tion in observing the powers of renovation which 
are enjoyed by the inhabitants of shells, some of 
which, after their testaceous coverings have been 
broken, whether on the edges, in holes or in - 
cracks about the middle, no matter where, pos- 
sess the power of directing, from their secretory 
vessels, a sufficient quantity of calcareous matter 
and animal gluten to repair the injury effectu- 
ally; whereas man has not the power of directing 
a single particle either of earthy or glutinous mat- 
ter from his secretory system, to repair a small 
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deficiency of enamel which is literally a modified.-' 
tion of porcelain shell ; and the loss of which 
makes every trifling accession of cold acutely 
distressing. 

The powers of renewal which are exercised 
by the inhabitants of testaceous shells were first 
demonstrated by Mr. Carlisle, whose researches 
in this particular department of physiology, it is 
to be hoped, will be given still more at large to 
the world, notwithstanding the liberal and valua- 
ble contributions he has already made. Above 
twenty years ago Mr. Carli&le directed the atten- 
tion of the Linnean Society to the crystalline ar- 
rangement of egg-shells, and amply proved that 
it proceeded, under a prismatic figure, from sur- 
face to surface ; a circumstance which may be 
clearly seen in the fracture of an ostrich's egg 
under a moderately magnifying power. 

While an acid and acrimonious state of the 
circulating system seems to influence the fore- 
going forms of disease ; in scurvy, on the con- 
trary* an alkaline excess seems to prevail, as I 
have already instanced. That scurvy exerts most 
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powerful ravages on the teeth, there cannot be a 
doubt; and wherever considerable sponginess of 
the gums exists, a proportionably faulty state of 
the teeth may be suspected; the membrane which 
covers the fangs, being supplied by the gum, fur- 
* nishes a ready medium for communicating dis- 
ease to their whole bony structure. 

Sea scurvy, which is the very worst form of the 
disease, is the undoubted offspring of unwhole- 
some diet, inattention to personal cleanness, and 
insufficient ventilation of the ship. So devasta- 
ting is its influence, that the bones are some- 
times literally dissolved by the caries which it in- 
duces. Scurvy often exists in the gums in a very 
latent form; and its mischievous effects seem fre- 
quently to have extended themselves into the 
bony part of the teeth (the fangs not having the 
advantage of enamel, which far more slowly gives 
way to morbid chemical agents) before it was at 
all suspected by the patient; habits of cleanliness 
being seldom the most exact in the subjects of 
scurvy, Where the teeth and gums are suffering 
from its influence, the treatment of the general 
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health is (he only thing which may be looked to 
for efficient relief after the necessary mechanical 
offices of the dentist have been performed. After 
a free course of purgatives, and a proper dietetic 
regimen, vegetable acids appear to be more 
effectual than mineral in this state of the system, 
if used with circumspection and persevered in for 
some considerable time. A form of scurvy, how- 
ever, is by no means uncommon under circum- 
stances far less aggravating than the preceding; 
and a disposition to it is frequently observable 
among the lower classes of our rich inland coun- 
ties, where they indulge largely in the use of 
gross food, and strong malt-liquor, cherishing 
the too general vulgar prejudice in favour of a 
stimulating diet. 

The following are briefly the conclusions to 
which my considerations of the teeth have led 
me, viz. 

I. That enamel is constituted by a longitu- 
dinal arrangement of prisms; and that each prism 
is made up of an aggregation of molecules, each 
distinct figure of which is a rhomb. 
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II. That longitudinal cracks of the enamel 
are directed by the corresponding arrangement of 
its prisms; and that they may be rendered undu- 
lating, as they often appear by the rhomboidal 
figure of those molecules, which in the aggregate 
compose the prism. 

III. That the arrangement of the rhomboidal 
molecules directs the diagonal fracture of the 
enamel. 

IV. That the aggregation of rhomboidal mole- 
cules mechanically facilitates the disintegration 
of the enamel by compression from the lateral 
surfaces of adjoining teeth, thereby giving ex- 
traneous matters an opportunity of acting at large 
upon the whole substance of the tooth com- 
pressed. 

V. That the aggregation of the molecules is 
favourable in particular to the insidious agency 
of acrid and decomposing fluids, which are modi- 
fied as to their chemical influence by the state of 
the stomach, by various matters of aliment as 
soon as they come within the lips, and. by various 
nostrums which are .used for cleaning the teeth. 
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and, according to the language of quackery, 
"strengthening the gums." 

VI. That by this decomposition of the enamel 
a denudation of the bone is effected, and an ulcer- 
ation of its substance established, after the man- 
ner of an ulceration of the soft solids. 

VII. That by a similar decomposition of the 
enamel at a depressed or contracted point, the 
decay of the lower surfaces of the upper teeth, 
and of the upper surfaces of the under teeth, is 
accounted for. 

VIII. That the cancellated structure of bone 
is directed by the shooting of prismatic crystal- 
lizations of calcareous earth through gelatinous 
matter, the viscidity of which, together with the 
force which one prism may oppose to another, 
occasions those irregularities of space which the 
cancelli exhibit; and that such opposing forces 
may also occasion a disintegration of the mole- 
cules of the prism, which is also a cause of irregu- 
lar structure. 

IX. That the length of time which caries may 
exist without giving any pain, depends entirely 
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ttpoft the distribution of the nerve; and that 
tooth-ache takes place sooner or later in propor- 
tion as its branches are superficial or cleep seated, 
so that the finest tooth with only a small carious 
defect, may occasion as much agony as one with 
a vast cavity. 

X. That decayed bone is the actual and im-; 
mediate cause of tooth-ache, as soon as it comes 
in contact with any part of the nerve* 

XI. That the nerve ramifies throughout the 
substance of a perfect tooth, and distributes filar 
ments upon the membrane of its bone immedn 
ately under the enamel. 

XII. That when scurvy attacks the gums, its 
baneful influence is communicated to the mem- 
brane of the fang and socket; and from thence 
by absorption to the internal substance of the 
teeth 4 whereby the looseness so commonly at- 
tendant on scorbutic influence is readily ac- 
counted for. 

XIII. That tartar is no other than a con- 
densation of vitiated mucus and extraneous 
jnatter, which a disordered stomach occasions 
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upon the surface of the tongue, where, by reason 
of its viscidity, the saliva has not the power suf- 
ficiently to dilute it; and that by inattention to 
the constant cleansing of the tongue, it actually 
acquires a degree of putrefaction, which accounts 
for the dark colour of tartar that has long been 
allowed to accrete. 

XIV. That acrimonious saliva excites the pain- 
fulness of diseased teeth more frequently than any 
other stimulant, and that a regulation of the sto- 
mach alone may be looked to for a palliation of 
morbid acrimony. 
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CHAPTER XXVI. 

OF THE GENERAL TREATMENT Otf THE TEETH AND 
THEIR DISORDERS. 

A dentifrice of some kind is used by every 
one; and out of the absurd farrago with which the 
world is insulted, none are so safe, or perhaps so 
effectual, as the simple argillaceous earths, of 
which Armenian bole finely levigated is at least 
as good as any; and it seems best used by previ- 
ously rubbing on the brush a little Spanish soap 
after it has been moistened with luke-warm water. 
Testaceous powders have been in use from the 
earliest days of manufacturing dentifrices; and 
are at this time among their most frequent con- 
stituents. Next to these, magnesia and pumice 
stone have been dressed up in every disguise 
which artifice could invent: and it is fortunate if 
they are not accompanied by more mischievous 
substances. If the provisions of nature, however, 
were not rendered insufficient by our habits of 
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life, nothing more active than pure water would 
be necessary for cleansing the teeth : and next to 
this, I can confidently recommend nothing more 
powerful than the earthy and saponaceous com- 
bination alluded to. 

If the gums require a sedative, none seems 
more eligible than camphorated spirit largely di- 
luted witb water. If they require stimulus, 
none is perhaps better than some dilute form of 
citric acid, applied upon a sponge; but every 
affection of the gums demands watchfulness of 
the general health far more than local attention. 

The only proper objects of the dentist are— 

I. To promote an even and natural arrange* 
ment of the permanent teeth in youth, after the 
temporary ones have been shed, by rectifying 
irregularities as circumstances may require; and 
in adult age, to promote the mechanical adaptation 
of surfaces by the partial removal of uneven por- 
tiona and ragged edges. 

II. To widen the interstices where they are 
naturally insufficient. 

III. To arrest the progress of caries, before it 
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has made such incursions as* to render art of no 
avail, by removing the minutest trace of it, and 
substituting a dense metallic stopping. 

IV. and lastly. Where caries exists to such 
an extent as to leave little hope of relief by care* 
ful and judicious removal of it, to extract the 
painful tooth without delay. 

But it is my duty to caution every one against 
a most barbarous operation recommended by 
some dentists, more terrible in its tortures than 
any which belongs to the severest province of 
scientific surgery. I allude to the drilling out the 
entire bone of the crown of a tooth/ or rather, 
the attempting to do so; and directing barbed in- 
struments into its fangs, with a view to overcome 
its sensibility by exscinding the nerve. * 

So common however is the prejudice in favour 
of what, in the vague language of inexperienced 
persons, is called "destroying the nerves of 
teeth," and particularly by cauterising, that a 
thrifty housewife talks of having effectually done 
so with her red-hot knitting-needle, at the ex* 
pense of only momentary pain. But let it be in- 
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quired what kind of teeth were so treated with 
success; and an instance would be rare indeed 
of their being well organized and forming part of 
a good set. Under such circumstances., and no 
others, does the dentist succeed in a similar 
object. 

To show the inefficiency of attempts at sub- 
duing the nervous influence of disordered teeth, 
the protracted local sufferings which may result 
therefrom, and their grievous consequences to 
the system at large,, it may be excusable to ad- 
duce a particular case. 

A gentleman, thirty-one years of age, of tem- 
perate habits, of good general health, and under 
circumstances in every respect favourable to the 
treatment of any local disorder, having for a con- 
siderable time endured great pain of the first mo- 
laris on the left side of the lower jaw, was ad- 
vised by a skilful dentist, against having it ex- 
tracted, because he had suffered very alarmingly 
on a former occasion from the consequences of 
the operation. Accordingly it was stopped with 
metallic foil. The tooth was of great size, highly 
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organized, and part of what, a very few years 
. since, had been one of the most perfect sets ima- 
ginable. For a few weeks the pain was not se- 
rious, though very troublesome ; but it now be- 
came so intolerable that it was advised the cavity 
should be re-examined, and the stopping changed. 
At the commencement of the operation, about a 
fourth of the enamel broke suddenly off, and an 
effort was made to extract the tooth. This, from 
unfortunate circumstances, failed ; and the pa- 
tient submitted to an attempt at eradicating the 
nerve, which severe measure was confidently pro- 
nounced effectual from the portion of pulp which 
was dragged up, and the appearance of blood 
which attended it ; but acute pain returned the 
same evening. During more than a fortnight he 
contented himself with the occasional mitigation 
of pain which was afforded by stuffing the cavity 
thrice a day with essential oils, camphor, and 
opiates, minute laminae of bone making their 
appearance, from time to time, when the cotton 
was changed. His sufferings becoming incessant, 
and his health declining for want of rest, he now 

u 
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consented to the desperate measure of scooping 
out every portion of bone which could be reach- 
ed, so as to leave only the shell of enamel ; and 
the drilling barbed instruments into each fang, 
with a view of effectually destroying its nerve. 
In the course of an hour and half, the enamel 
was cut with great dexterity into a more conve- 
nient form than the accident alluded to in stop?- 
ping had rendered it; and all the bony substance 
within the crown apparently removed. But this 
appearance was fallacious, as will presently bg 
seen. The agonies induced by drilling the fanga, 
to use his own expression/' no language can de? 
scribe/' The minutest branches of nerve at the 
extremity of every finger and every toe were af- 
fected in the acutest manner ; and every muscle 
of the whole frame convulsed. It was, neverthe* 
less, some consolation for the sufferer, on recover- 
ing, to hear his operator declare, in the most con- 
fident terms, that the tooth never again could be 
painful ; and that when filled with gold it would 
be as serviceable as ever. Twenty-four hours, 
however, had not elapsed, before the fallacy of 
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this declaration evinced itself : and some weeks 
having passed on with continual suffering, the 
cavity being daily filled with every sedative which 
could be thought of, and, notwithstanding the ap- 
parent removal of the entire bone, decayed la- 
mine still coming away, the patient was too 
much reduced to bear another attempt at extrac- 
tion. A new compound metallic stopping was 
now tried ; but after a short time the pain re- 
turned by degrees to its former violence. The 
metal was removed ; and for more than three 
months every application made to the tooth, and 
to the integuments of the jaw, which could be 
suggested by the ablest medical practitioners : 
nor were the most vulgar nostrums left untried. 
This train of distress had now so for influenced 
the nervous system, that an obstinate fever esta- 
blished itself, accompanied by frequent acces- 
sions of delirium for many weeks, during which 
time the patient often seated himself for the pur- 
pose of having the tooth extracted ; but the 
slightest touch of an instrument, even against a 
perfectly sound tooth, produced the most violent 
v2 
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agitations, and which were . literally a modifica- 
tion, of such as affect the subject of hydrophobia 
on the approach of fluids. Six full months had 
now elapsed, when, the muscular system being 
as much reduced as the nervous, and the patient 
destitute of all power to resist, he was relieved, 
in a moment of insensibility, by the extraction of 
the tooth in fault : and the appearances which, 
onr an attentive and minute examination, it pre- 
sented, will serve to prove how unpardonable any 
practitioner must be, who should trifle with the 
health, and cripple the exertions, of any active 
individual, by a repetition, or even once perform- 
ing an operation, so excruciating, useless, and 
discreditable, as that herein described. 

The great portion of bone which had been re- 
moved by scooping, and the exfoliations of la- 
mellae which had so repeatedly occurred, seemed 
now of no account, comparatively with the sub- 
stance of bone which remained ; while decayed 
portions, sufficient to cause continual irritation, 
adhered to the membrane within the enamel, over 
which membrane several branches of perfectly 
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sound nerve extended themselves. So very in- 
considerable a portion of bone had lost its vitality 
by the long continued application of ardent spi- 
rits^ essential oils, mineral acids, and other repu- 
ted destroyers of organization, that it was evident 
the use of them had been as ill devised as their 
effects were nugatory; for in the neck of the 
tooth, and that bony part of the crown which re- 
mained, small portions only of nerve were par- 
tially dried up and withered, while others were 
healthy, and reaching the very extreme parts of 
the bone and its membrane. The nerves of both 
the fangs were of great size, and the blood-ves- 
sels accompanying them, distinct and healthy. In 
one fang, about a fifth only of the nerve had been 
destroyed by the formidable operation of drilling; 
while all the rest was in its fullest vigour, send- 
ing off, around the point of the fang, six distinct 
and well characterized branches, through open- 
ings no less distinct and well characterized. In 
the other fang, not the slightest effect had been 
produced on the nerve, which, after the same 
manner as the first, divided itself into five 



294 DISORDERS OF THE TEETH. 

branches, which passed through five correspond- 
ing foramina. 

Now as dead and living matter can never come 
in contact without the former being a constant 
source of irritation to the latter, the withered 
portions of nerve in contact with the living, in-* 
dependency of the presence of decayed bone, 
were sufficient, in the foregoing instance, to ac- 
count for the continual recurrence of pain after 
every remedy had been tried : and unless instru- 
ments can be contrived to root clearly out, not 
only the main body of the nerve from each fong*, 
but also its secondary branches, no lasting bene- 
fit must be expected from drilling, and the only 
instrument really eligible in such a case, is that 
which extracts the tooth altogether. 

An intermittent fever of some weeks duration,, 
and which is the common offspring of innumera- 
ble nervous progenitors, brought this distressing 1 
case nearly to a close, at the end of rather more 
than eight months from its commencement: but 
ten months had elapsed, before the general health 
of the patient was in any degree re-established. 
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If dentists would content themselves with en- 
terprises no greater than are sanctioned by the 
dictates of reason and experience., they would 
enhance a firmness of reputation more lasting 
than the affectation and presumption of doing im- 
possibilities could ever establish ; and acknowledge 
the limitation of their art in common with that of 
the more weighty branches of chirurgical science. 

While I urge the comfort and advantage of 
stoppingdisordered teeth with gold, under duepre- 
caution of clearing and drying the cavity, I can- 
not go a step beyond the other operations which 
I have recommended: and it is clear, by the Sur- 
gery of Dionis, that the lapse of upwards oif an 
hundred years has suggested nothing further to 
the circumspect practitioner. The instruments 
hitherto in use for the extraction of teeth, have, 
to my apprehension, been deficient of that neat- 
njess and convenience for adaptation which every 
operation on the human frame so justly demands. 
Moreover, the usual practice of wrapping linen 
round them not only gives the patient an idea of 
suffocation, but diminishes the nicety with which 
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the instrument might otherwise be placed on the 
tooth. Besides his finished qualifications as a 
dentist, therefore, it gives me great pleasure to 
notice the merits of Mr. Eleazar Parmly, in con- 
triving an instrument, admirable for its simplicity, 
which completely sets aside these obvious dis- 
advantages. 

Since the profession of a first-rate surgeon re- 
quires a greater variety of information, more in- 
tensity of thought, and more possession of his 
time thaji any profession whatever, it is not to be 
expected that he should devote himself to those 
tedious manipulations which belong strictly to the 
dentist, or to the preparation of such mechanical 
contrivances as ingenuity has devised for assisting 
natural deficiencies of the teeth. But it should, 
notwithstanding, be remembered, that these pre- 
paratory organs of digestion and nutrition are 
worthy objects of the anatomist, the physiologist, 
the chemist, the naturalist, and the practical 
surgeon; for it is dreadful to reflect upon the in- 
juries to health, and the actual causes of mor- 
tality, which are daily levelled upon the unwaxy A 
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by cc buffoons and chatterers, by quacks and 
mountebanks/' and by the most illiterate mecha- 
nics, in meddling with disordered teeth. Out of 
the various alarming instances, which I have 
witnessed, one may be named, to show how 
soon the most inveterate influence of any consti- 
tutional predisposition to particular disease, may 
be called into action by blunderers in this 
practice. 

An industrious artificer twenty-seven years of 
age, and of a habit predisposed to scrofula, ap- 
plied to a blacksmith (who plumed himself upon 
his skill in the extraction of teeth, and who, of 
course, had no idea of the maxillary sinus and the 
diseases incident to it,) for removal of the second 
molaris on the left side of the upper jaw. The 
fangs of the tooth communicated with the sinus; 
and after much rude, clumsy handling, and de- 
sperate laceration of the jaw, it was forced out. 
Diseased action soon supervened, the bone fell 
into a fungous state, the spongy excrescence went 
rapidly on increasing for two years, defying every 
effort which could be devised to arrest it; at the 
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end of which time, death put a stop to one of the 
most grievous protractions of agony and helpless- 
ness, and removed one of the most dismal and 
disgusting objects of disease ever witnessed. 
While the right eye and cheek only retained 
the semblance of a human being, the whole of 
the left side of the face had extended to a mon- 
strous convex protrusion pointing outwards and 
downwards, for larger than the whole head; the 
integuments, stretched to their fullest extent, be- 
came ulcerated in several places ; the mouth was 
forced into a circular figure of great diameter, 
the right angle of the lips pointing upwards, the 
left downwards ; while the diseased bone and gums 
with the two central incisores, and left cuspidatus, 
sticking diagonally out from the putrescent mass, 
left only an opening of about half an inch in dia- 
meter at the right angle of the lips, through 
which alone fluid nutriment could be introduced 
for a long time previous to de&th. The left eye 
had dissolved by ulceration ; while the lids, nearly 
closed, were stretched to their utmost, upwards 
and outwards, discharging a putrescent sanies. 
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In this direction, also, the frontal bone had 
yielded greatly, while the nose retained nothing 
of its form, except the distended and disfigured 
nostrils. 

Continued evidence of the dangers and unfit- 
ness of intrusting operations on the teeth to un- 
qualified pretenders, should awaken those medi- 
cal students who are intended for general practice 
in the country, to a serious consideration of every 
thing connected with the subject, while yet they 
have the advantage of collecting such information 
in the metropolis ; lest, when it is too late, they 
regret their ignorance of remedies which would 
ensure them the gratitude and confidence of many 
a sufferer. 

I conceive diseases of the teeth to depend alto- 
gether on constitutional circumstances, from the 
several causes, of which I have attempted to 
demonstrate the stomach as the great original 
source. It is undoubted that disorders of the 
stomach, and disorders of the teeth, have become 
progressively more formidable with the advance- 
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ment of civi!ization"and the general refinement of 
domestic habits. 

Menenius Agrippa dispelled the prejudice of 
the Roman populace, by a fabulous allusion, to 
the absurdity and blindness of all the members of 
the human body joining in rebellion against the 
stomach : and if fable or fact could be adduced 
with such successful persuasion., to dispel the 
blindness of modern luxury, the stomach would 
not so perpetually be incited as it is to the con- 
trary office, of waging war against all the mem- 
bers of the body. 



FINIS. 



Primed by Richard and Arthur Taylor, Shoe-Lane, London. 
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